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Automatic Blending Streamlines 
New Lube Oil Plant . . p. 1207 
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Beauty and utility have been com- 
bined in the new TP design. These 
Top Performance Towers, embody- 
ing new but proven advancements 
in water cooling design, result in 
lower installation and operating 
costs, and assure guaranteed per- 


formance. 


HUDSON ENGINEERING CORPORATION 


FAIRVIEW STATION 





HOUSTON, TEXAS 
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“Oilwell” — Wilson-Snyder 6x 4x6-B 

Boilerfeed and General Service 
Check the specification tables and see for yourself how Steam Pumps are available for 

well this pump fits in with your plant requirements ... IMMEDIATE DELIVERY at all 


then CALL “OILWELL. 


BRIEF SPECIFICATIONS “Oilwell” Refinery Warehouse Points. 


“Oilwell’’—Wilson-Snyder 6 x 4 
x 6-B Boiler-feed and General 
Service Steam Pump. 
























































THEORETICAL CAPACITIES IN G.P.M.—PISTON ROD DEDUCTED 

“— (For Actual Capacity, Deduct Slip as shown Below) 

Piston | Disp. | Displocement (Goltons per Minute} 

| Size | Per Rev 7 ; ae 
Inches |Gallons| 20 RPM| 30 RPM| 40 RPM| 50 RPM | 60 RPM | 70 RPM | ‘80 RPA ‘RPM | 90 RPM 

| 3 69 | 4 | a | ” | 35 | 4 | a8 | ss | 2 

| 3% | 95 | 19 48 57 67 | 7% | 8% . . . . 

. & H1s is the kind of boilerfeed and general service 

| 1.2% | 25 . 63 | 7% | 8 | 1 | us 

r- - —“' le Se OE *8 Ee Bee pump that can be depended upon for reliable, trou- 

| % % | fo | % | ° ‘fe » A - . 

fos. a te | 10% | 10% i= ad ble-free service. 

____ STALLING PRESSURES — Pounds per square inch Years of research and application experience have en- 
— Siam Create Pusat ges: ep, Sng abled us to design pumps for refinery requirements that 
Inches | 100 130 =| «= 200 |_~— 250 300 350 | are readily accessible for servicing as well as efficient and 

3 400 600 800 — —o omens economical In operation. 

3, | 295 440 | 590 735 _— — And when such expendable parts as (1) fluid-end or 

‘| & 340, | = 450 “| SS 790 steam-end rod packing, (2) fluid pistons (3) liners or 
Working pressures are approximately two-thirds of the stalling pressures. (4) valve service must be replaced, you'll find them 


available at all times at your nearest “Oilwell” Réfinery 


OIL WELL SUPPLY COMPANY Warehouse. 


Branches Serving All Oil Fields 





Executive Office —DALLAS, TEXAS Division Offices — CASPER, WYOMING a 

Export Division Office COLUMBUS, OHIO . .. DALLAS, TEXAS Contact the “Oilwell” store nearest you for any help 
30 ROCKEFELLER PLAZA HOUSTON, TEXAS .. TULSA, OKLAHOMA you may require in selecting your refinery pumps. 
NEW YORK 20, NEW YORK LOS ANGELES, CALIFORNIA 
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can collect beneath the roof. 





are retained. 


Write for bulletin FR-3 which gives further 
details on Wiggins Lodek Floating Roofs. 





WIGGINS 
VAPOR SEALS 


WESTERN STATES: Consolidated Western Steel Corporation, San Francisco—Los Angeles 


PS tie : con 0 ie wun © 
a Cet poxtwon i esd =" Thorough nar Repaies may sod go oon et 
he Wight be tapped ms the and economically TT re onto 
i » od services, T 
mn. A rim vent is the roal out - Roots —_ 


Lhe Wiggins Lodek Floating Roof 


. . . designed specially for the storage of corrosive oil 
products. The entire under surface being in complete 
contact with the tank contents, no vapors are trapped or 


The basic exclusive conservation features of the Hidek 
Roof including the triple seal and extra large pontoons 


SOUTHERN STATES: Wyatt Metal and Boiler Works, Houston—Dallas, Texas © CANADA: Toronto Iron Works Ltd., Toronto 


GREAT BRITAIN: Motherwell Bridge & Engineering Co., Ltd., Scotland 
FRANCE: Etablissements Delattre & Frouvard reunis, Paris 
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5¢ 4 Qualities 


DING COLD INSU/LA770 




























high fire resistance 
2. low heat conductivity 

3. excellent moisture resistance 
4. immunity to many solvents 








To meet industry’s require- Skilled application service. To assure the maximum 
ments for a refrigeration return from your Zerolite insulation investment, have 
insulation that will stand up your next job engineered and applied by a Johns 
under many new kinds of Manville insulation contract firm. 
service, Johns-Manville has , . : 
developed Zerolite* . .. an ZEROLITE is recommended for insulating: 
entirely new inorganic low temperature insulation. Petroleum dewaxing equipment § —=—_ Solvent storage and piping 
Gas purifiers and condensers Ammonia lines 
Zerolite is intended for industrial use where a pn and exchangers Cold tanks and vessels 
e P ° a P emical process lines Cold water lines 
dependable insulation with low heat conductivity is Phenmuccutiead quecnns equipment Secon fase 
important to the economical operation of a system. The Reactors and economizers Air conditioning equipment 





temperature range of Zerolite is from 400F below 
to 250F above. 





Zerolite sheets, lagging, and pipe insulations are made Send for this Folder 


from mineral wool, processed with a special resin This new folder contains de- 
binder that provides exceptional moisture resistance. scriptions, peoperty tebles sad 

, ‘ , : , : other data on Zerolite’s advan- 
Available in wide variety ot sizes and thicknesses. The 


; > : , - e tages. Write Johns-Manville, 
pipe insulation is further provided with an asphalt Box 290, New York 16, N.Y. 


jacket that protects both longitudinal joints. 


Johns-Manville alr) iN 


REFRIGERATION INSULATION 
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Petreco Electric Desalt- 
ers are in use wherever 
salty crudes are a re- 
fining problem. The 
Petreco service organi- 
zation is set up to ren- 
der quick service and 
replacement parts 
whenever needed. 


PETROLEUM 
RECTIFYING 
COMPANY 
5121 South Wayside Drive 
Houston 1, Texas 


648 Edison Building 
Toledo 4, Ohio 


530 West Sixth Street 
Los Angeles 14, California 


DESALTING 
SPECIALIZED PETROLEUM PROCESSES { DEHYDRATING 
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Many users find it economical to buy sulfuric acid in drums or in tank 
cars. Others—who need larger quantities—produce their own more 
profitably. If you have been contemplating the expansion of your pres- 
ent facilities or the erection of a new plant for the manufacture of sul- 
furic acid, consider these facts about Chemico-built contact acid plants. 


TROUBLE FREE OPERATION—You get 
maximum production of acid the year 
round because of Chemico’s exclusive 
Spray Type Sulfur Burning Equipment. 


ECONOMICAL HEAT RECOVERY— 
Heat resulting from the combustion 
of sulfur and from the conversion of 
SO: to SO; is recovered in waste heat 
boilers and economizers as valuable 
by-product steam. This makes pos- 
sible greater economy of operation, 


elimination of the need for a separate 
supply of steam and cools the gases to 
suitable operating temperatures. 
HIGH CONVERSION—The high pro- 
duction rate and low operating costs 
of Chemico plants are largely due to 
the well-designed converters and the 
use of the highly effective, non-poi- 
sonable Vanadium Catalyst. 

These cost-reducing design features 
are only a few of the outstanding 


benefits of Chemico-built sulfuric 
acid plants. They may point the way 
to vital savings in fulfilling your acid 
needs. But before deciding whether 
it would be sound business to pro- 
duce your own sulfuric acid, discuss 
your specific problems with Chemico. 


AN INTERESTING BULLETIN S-101— 
gives you additional information on 
Chemico Sulfuric Acid Plants. Write 
for your copy today. 


CHEMICAL CONSTRUCTION CORPORATION 


EMPIRE STATE BLDG., 350 FIFTH AVENUE, NEW YORK 1, N. Y. 
EUROPEAN TECHNICAL REPRESENTATIVE 

CYANAMID PRODUCTS, LTD., BRETTENHAM HOUSE, LANCASTER PLACE, LONDON W. C. 2, ENGLAND 
CABLES; CHEMICONST, NEW YORK 


Chemico Plants are 
Profitable Investments 
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EXPANSION 


Frontier Refining Co. will install a 2400 b/d 2-coil 
Dubbs integral coking unit at its Cheyenne, Wyo. 
plant. The unit is scheduled for completion in late 
spring, 1950. Unit will produce 105 tons of coke 
daily and effectively increase existing 2250 b/d of 
thermal cracking to 3500 b/d. Plant crude capacity 
is 10,500 b/d with 2500 b/d of catalytic cracking. 
Universal Oil Products is handling engineering de- 
signs and Refinery Engineering Co., Tulsa, mechanical 
engineering and construction. 


Shamrock Oil & Gas Corp. is building a 1500 b/d 
Perco Cycloversion unit at its Sunray, Texas, plant; 
completion is scheduled for early 1950. Unit will be 
operated for both gas oil cracking and naphtha re- 
forming; catalyst chambers will be under completely 
automatic control. 


Supreme Refineries, Ltd., a new company, has 
secured a building permit in Calgary, Alta., 
Canada, for a $100,000 plant to handle 500 b/d of 
black oil from the Lloydminster-Lone Rock area, 
producing tractor fuel, light and heavy Diesel oil, 
and asphalts. The initial plant on the 18-acre tract 
is expected to start operations the first of the year; 
later in 1950 it is planned to expand capacity to be- 
tween 750 and 1000 b/d for another $100,000. In the 
second phase, some Alberta light crude will be proc- 
essed and luke oils also made by importing residuum 
oils from Louisiana as well as from suitable domestic 
crudes. 


Consumers Cooperative Assn., Kansas City, Mo., 
“expects to invest $3,000,000 for additional crude pro- 
duction, may modernize ‘world’s first complete co-op 
owned refinery’ at Phillipsburg, Kans., and will em- 
bark upon an aggressive educational and merchandiz- 
ing promotion program,” according to H. A. Cowden, 
CCA’s president and general manager. 


Dispersal of refineries as a defense against atomic 
bombing is not likely, according to Cmdr. Robert C. 
Wing, USN. In an article in United States Naval 
Institute Proceedings, he states that the refining 
industry is largely “powerless to stem the trend to- 
wards concentration of facilities in a few areas,” 
even though it “must face attack by atomic bombing, 
if war should come.” 

Little possibility exists for the development of many 
new and diverse refinery locations, Cmdr. Wing de- 


Important Current News Summarized for Refiners 









clared, because “The economic laws are such that 
expansion through integration with existing facilities 
gives operating economies, lower cost in steel, man- 
power, utilities and housing savings that cannot be 
achieved through the erection of completely new 


” 


units. 


SYNTHETICS 


Synthetic liquid fuels will not be needed for another 
decade, according to A. L. Solliday, executive vice 
president of Stanolind Oil & Gas Co. Speaking at 
an AIMME meeting in San Antonio last month, Mr. 
Solliday stated that the U. S. will have all the oil 
it needs, even in the event of war, for at least 10 
years without synthetic production. 

He emphasized that government subsidies of a com- 
mercial synthetic fuels industry now would discourage 
initiative and could actually postpone the develop- 
ment of lower cost techniques. The technology of 
making synthetic liquid fuels from coal and oil shale, 
he declared, is in an immature state of develop- 
ment, and the next 10 years should be spent improv- 
ing present processes and lowering manufacturing and 
‘investment costs. This can be done by intensifying 
research in laboratory and pilot plants, rather than 
in costly commercial and demonstration plants. 

Regarding the sharp contrast in many of Stano- 
lind’s cost figures to information released by the 
Bureau of Mines, Solliday explained that “most of the 
Bureau of Mines information does not indicate what 
cost items have been included and what ones have 
been left out .... We feel that in their present form, 
the Bureau’s statements: are misleading.” 


ee 90 ® 


MARKETS, PRICES 


October was a tense month for many refiners. The 
price spread between crude and products has increased 
only slightly from the “subnormal” lows of the sum- 
mer. Some Gulf Independent refiners say that if prod- 
ucts continue so plentiful in the nation’s spot markets, 
they might cease refining and buy to cover their 1950 
marketing requirements. 


Outstanding development of the month was a sharp 
break in barge prices for heating oils at New York 
harbor, with kerosine off 0.7c per gallon from the 


‘nformation on these pages is obtained through the nation-wide news coverage services of PLATT’S OILGRAM NEWs 
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What's Happening! 








8.9c price quoted by most marketers, and No. 2 fuel 
off 0.875c to 7.625c. Supplies are piling up at New 
York harbor at such a rapid rate that some majors 
said their entire East Coast terminal systems were 
loaded with No. 2 fuel and they were forced to de- 
lay cargo arrivals from reserve storage at the Gulf. 


Prices for heavy fuel continued to rise, meanwhile, 
in the prospect of vastly expanded demands of utility 
and other industrial buyers who have converted from 
coal to oil. Esso Standard Oil Co. announced a 15c 
per barrel increase in its No. 6 Bunker “C”’ fuel prices, 
effective Oct. 15, at its terminals and refineries at the 
Gulf and along the East Coast. Esso’s advance ap- 
plied to all classes of trade and at all levels of deliv- 
ery. The upward trend in heavy fuel prices was 
followed by most suppliers along the Atlantic Sea- 
board. 


The generally quoted prices for Bunker “C” fuel, 
ships’ bunkers, were $2.05 per barrel at New York, 
Philadelphia, Baltimore and Norfolk, and $1.75 at 
Houston, Port Arthur, Baton Rouge and New Orleans. 
The rising prices on the Eastern Seaboard were 
watched with more than usual interest by California 
refiners. The West Coast, with a large products 
surplus, shows signs of developing as a “new” poten- 
tial cargo supplier of a complete line of products to 
eastern wholesalers. 


Other prices trends were mixed: Natural gasoline 
prices were up 0.125c in the Southwest. Quotations 
for refined grades of gasoline eased in amounts rang- 
ing from 0.125 to 0.25c for cargo lots at the Gulf, for 
tank car shipments, Group 3, and for truck transport 
loadings out of Chicago terminals. Conventional lub- 
ricating oils in the Western Penna. district firmed 
somewhat, but prices for some grades of solvent re- 
fined oils eased 1.5 to 2c per gallon for Tulsa basis 
shipments. Solvent refined bright stock, 150-160 vis., 
0-10 p.p., was available at 19c, Tulsa. 


NATURAL GASOLINE 


Work has been completed on the Chalk Hill field 
(near Wichita Falls, Tex.) natural gasoline plant 
jointly owned by The Texas Co., Texas Natural Gaso- 
line Corp. and W. A. Moncrief, and operated by 
Texaco. It has a processing capacity of 1500 Mcf. 
daily, will produce natural gasoline, propane and 
LP-Gas. 


Shell Oil Co.’s natural gasoline plant near Lucien, 
Okla., experienced a boiler explosion Oct. 10 which 
killed one employe. Company hopes to have plant 
back in operation by Dec. 1; cause of explosion still 
is undetermined. 


Dow Chemical Co. is constructing a compressor sta- 
tion (1320 hp.) and 56 miles of 8-in. pipe line from 
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the Beaver Creek, Mich. oil field to connect to the 
Dow line at Loomis in order to supply casinghead gas 
for cracking stock and fuel at its Midland, Mich. piant 
by shortly after Jan. 1. A similar operation was sta:ted 
Sept. 1 at its Ludington plant, gathering gas from 
the Pentwater, Mich. field. The two fields will vive 
Dow an estimated 5 to 8 years supply to augment 
present supplies available at Midland. 


COMPLETIONS 


Continental Oil Co. dedicated its $9,500,000 refinery 
at Billings, Mont. Oct. 8 and started preliminary 
runs following week. With capacity of 7500 b/d, 
plant utilizes crude distillation, propane deasphalting 
of cracking charge stock, Fluid catalytic cracking and 
desulfurization, plus catalytic polymerization and 
diethanolamine and doctor treating. 


Cit-Con Oil Corp. has shipped the first cargo of 
bulk oil, high V-I solvent refined neutral and bright 
stock, from its new 6000 b/d plant at Lake Charles, 
La. 


Gulf Refining Co. last month completed an 18-month 
expansion and modernization program at its two 
Ohio refineries—at Toledo and at Cincinnati. Capacity 
at Toledo was increased about 65%, and at Cincinnati 
about 15%. New Fluid catalytic cracking units were 
installed at each plant. 


Shell Chemical Corp. now has a new technical serv- 
ice laboratory at Union, N. J., to study chemicals in 
surface coatings, hydraulic brake fluids and anti- 
freezes, designed to benefit all industries using chem- 
icals from petroleum. Dr. Donald S. Herr formerly 
of the technical service laboratory at Martinez, Calif.. 
will direct the new lab. 


Standard Oil Co. (Ohio) Oct. 19 dedicated its new 
$11,000,000 Fluid catalytic cracking unit at Lima, 
Ohio, put on stream a few days previously. The 
16,000 b/d unit is the first of three projects to be 
completed at Lima, the others being a delayed coker 
and a solvent lube plant. 


Ohio Oil Co. early last month completed its mod- 
ernization program at Robinson, IIl., which included a 
new 12,400 b/d Fluid unit. 


TRANSITIONS 


Sunray Oil Corp.’s 7000 b/d Allen, Okla., refinery 
was shut down Nov. 1 for an indefinite period for neces- 
sary cleanout and repairs. Resumption of operations. 
company said, will depend largely on delivery of new 
tankage for product storage and development of more 
flexible operation in pipe line delivery. 
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Service is something you can’t see, smell or touch. You 
an’t pick it up, inspect it, test it and say, ““This is good 
pervice.” No—when you buy service you buy certain 
intangibles that are your insurance of good performance— 
good service. What are these intangibles? Knowledge, 
experience, dependability—those are the things you buy 
.. the things that Dowell sells. 


Dowell is a service organization . . . specialists in the 
hemical cleaning of boilers, heat exchange equipment, 
lines and piping, water wells and other types of industrial 
pquipment. A subsidiary of The Dow Chemical Company, 
Dowell exists only to serve—to bring to industry, through 
its service organization, the applied benefits of chemical 
liscoveries. All the research at Dowell and at The Dow 
‘hemical Company is good research only if it helps you. 
Dowell men are trained in that concept— Dowell equip- 
ment is designed for that purpose. It’s not just the physical 
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SUBSIDIARY THE DOW CHEMICAL COMPANY 
New York 20 Cleveland 13 Wichita 2 Hamilton, Ohio 

Boston 16 Pittsburgh 19 Oklahoma City 2 | Charleston 27, W. Va. 
Philadelphia 2 Detroit 2 Houston 2 Salem, Illinois 

Baltimore 18 Chicago 2 New Orleans 12 , Texas 
Wilmington 99 St. Lovis 8 Ft. Worth 2 Midland, Texas 
Richmond 19 Indianapolis Shreveport 69 Wichita Falls, Texas 
Atlanta Louisville Anniston, Alab Lafayette, La. 

Buffalo 2 Kansas City 8 Mt. Pleasant, Mich. 


Long Beach, Oakland, Casper: Dowell A iate—Inter 


Big Boiler Cleaned iin OME DAY 
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DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


| Cementers, Inc. 
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doing of another job, but rather the active desire to put 
the things that research discovers to work serving you. It 
is this sincere wish to help that has given Dowell the 
knowledge, experience and dependability that are back of 
every job. 


Perhaps you have a problem Dowell can solve. We’d like 
to try. Plants in many industries have found it profitable 
to use Dowell Service for preventive and regular mainte- 
nance cleaning. That’s Dowell Service—chemistry at work 
for you. Call Dowell today. 


Specialists in the use of chemicals to remove deposits 


from steam generators, condensers, heat exchangers, 
cooling jackets, water wells, water and product lines, 
gas washers, filters, towers and other industrial 
equipment. 
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Farm Bureau to Instal: 
Fluid Cat Cracking Unit 


By R. J. Potts 
Superintendent, Refinery Division, 


Indiana Farm Bureau Cooperative 
Association, Inc. 


The installation of a UOP Improved 
Fluid Catalytic Cracking Unit which is 
planned for our refinery at Mount 
Vernon, Ind., is a major step in a con- 
tinuing program 
pointed toward in- 
creased capacity 
and improved op- 
erating efficiency. 

We believe that 
our new cat cracker, 
together with other 
im prove ments 
which we have con- 
templated, will 
place us in a better 
position than ever 
before to perform 
our function, which 
is to supply adequately the continu. 
ously growing number of our customers 
with high quality gasoline and other 
petroleum products. 





R. J. Potts 


Plan for the Future 


Our plans do not stop with produc 
ing gasoline to meet today’s—or tomor- 
row’s—standards. We are looking far 
into the future. The trend of automo- 
tive engine design today points to 
steadily increasing compression ratios 
which will require motor fuel of higher 
octane rating than the premium gaso- 
line of today and the improvements 
now planned will enable us to keep 
step with the advancing “march of the 
octanes” for years to come. It is ex- 
pected that with the aid of the new 
facilities, of which the cat cracker will 
be the key, the refinery will produce 
about 71% of gasoline, based on crude. 
With three cc of tetraethyl lead, ap- 
proximately 40% of this gasoline will 
have 94 octane rating, and the re- 
mainder 86 octane (Motor Method). 

When the new operation is in effect. 
running our present daily capacity ol 
8,000 barrels of Illinois Basin crude. 
yields of products are expected to be 


as follows: Barrels 
Gasoline (including poly) ..... .5,660 
SE citnawecthebeseeecese 400 
a te eer 1,540 
OTT TCLT TERT TTT 120 


In addition, the production of fuel 
gas will be sufficient to develop 116. 
000,000 Btu per hour, enough to sup 
ply the fuel needs of the plant. 


Cat Cracker Has Single Column 

The cat cracker will have the reactor 
and regenerator housed in a single 
column. Its design capacity will be 
3,640 b/d at 55% conversion which 5s 
more than one and one-half times the 
original crude capacity of our refinery: 
A saving will be effected through om" 
ting the flue gas waste heat boiler whi 
is usually a part of the UOP desig? 
(Advertisement) 


























bec 
ava 


ties 
Un 
fine 


T 
diti 
uni 
Des 
5,2( 
is te 
tot 

7 
colt 
pro 
ovel 
It v 
rem 
chat 
Zati 
istir 
120 
be 
volu 
abot 

\ 
bott 
with 

z 
unit 
ing 
adv: 
crac 
crac 
pur] 
actic 
b/d 

T 
with 
ous’ 
b/d, 
cracl 
pern 

W 
used 
new, 
ply ( 


TI 
has | 
ress, 
in 14 
crude 
and 
Indiz 
trole 
consi 

As 
tane 
it be 
more 
We st 
crack 
went 

Th 
of th 
Place 

To 
times 
pacity 


other 


to ad 
was b 


PErr¢ 











duc- 
mor- 
» far 
pm0- 
§ to 
atios 
igher 
Paso- 
nents 
keep 
f the 
$ eX- 
new 
+ will 
yduce 
rude. 
|, ap- 
> will 
e ire 
thod). 
effect. 
ity ol 
rude. 
to be 





arrels 
5,660 
_ 400 
1,540 
120 
f fuel 
, 116, 
Q sup: 


umn 

-eactor 
single 
rill be 
hich 3s 
es the 
finery: 
1 omit 
whid 
desig! 











194! 


The boiler is unnecessary at present 
because Of the large quantity of gas 








available for fuel. 

The cat cracker and other new facili- 
ties will be designed and engineered by 
Universal and built by our own re- 
finery forces. 


Other Equipment 


The current project includes, in ad- 
dition to the cat cracker, a new vacuum 
unit and a gas concentration system. 
Design capacity of the former will be 
3.200 b/d of reduced crude. Its function 
is to produce vacuum gas oil as charge 
to the cat cracker. 

The gas concentration unit is a three- 
column system designed to recover ap- 
proximately 75% of the propane and 
over 959% of the butane from the gas. 
It will include a reboiler stripper for 
removing the H:S from the gas to be 
charged to the UOP catalytic polymeri- 
zation unit, which is a part of our ex- 
isting plant. This unit is producing 
120 b/d of 82 octane polymer and will 
be enlarged to handle the increased 
volume of cracked gas and to produce 
about 300 barrels of polymer daily. 

When market conditions warrant, 
bottled gas, or LPG, can be produced 
with only minor changes. 

The UOP 2-coil thermal cracking 
unit, which also is a part of our exist- 
ing plant, will be operated to the best 
advantage as an adjunct to the cat 
cracker. The capacity of the thermal 
cracker was recently enlarged for this 
purpose by the addition of a second re- 
action chamber. This added about 300 
b/d to its capacity. 

The catalytic cycle stock, together 
with vacuum bottoms and miscellane- 
ous Virgin stocks, totalling about 2,760 
b/d, will be processed in the thermal 
cracker, which is flexible enough to 
permit the cracking of kerosene. 

While some existing elements will be 
used, most of the equipment will be 
new, purchased by the Franklin Sup- 
ply Company, Chicago. 


Built in 1940 


The 10-year history of our refinery 
has been a record of consistent prog- 
tess. It was built from the ground up, 
in 1940, by our Association, to process 
crude from the nearby Griffith pool 
and supply Farm Bureau members in 
Indiana with gasoline and other pe- 
ttoleum products. The original plant 
consisted of a 2,000 b/d skimming unit. 

As motor fuel consumption and oc- 
lane requirements steadily~ increased, 
it became necessary for us to produce 
more and better gasoline. To this end 
we started construction of the thermal 
cracking unit above referred to which 
Went into Operation in June, 1946. 

The next step was the installation 
of the modern 8,000-barrel crude unit 
placed in operation in September, 1948. 
Today the plant is running four 
limes as much crude as its original ca- 
pacity and producing gasoline and 
other products of a quality impossible 


0 achieve when the original refinery 
Was buil: 
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A MAJOR FORCE 
BEHIND 
EFFICIENT 
REFINERY DESIGN, 
OPERATION 
AND MAINTENANCE 





UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILLINOIS, U.S.A. 
LABORATORIES: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 








Metallurgical Research con- 
ducted continually by rec- 
ognized specialists who 
have made major contri- 
butions in this field. 


Unique Technical Backing ot 


an extensive organization 


with an international rep- 
utation in both process and 
fabrication engineering. 






Complete Facilities for the 
fabrication of steel prod- 
ucts from simple forgings 
to the most intricate 120 


foot towers 





Top Welding Performance 
assured by specially de- 
signed equipment and 
exclusive employment of 
master operators 





Quality Control embracing 
the constant application of 
the most advanced inspec 
tion methods, both visual 
and non-destructive 





Peas 
On-Time Delivery made pos- 
sible by a flexible plan- 
ning group authorized to 
re-route work to meet 
promised dates. 
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One thousand—or one! 








- OST refiners probably know that 
Kellogg fabricates exceptionally 
large quantities of heat exchangers for ma- 
jor new refinery installations. For example, 
one recent order totaled over a half mil- 
lion square feet of heat exchange surface. 


But there is another side to Kellogg’s 
exchanger activities that is not so well 
known. 


This is the fact that a large percentage 
of the exchangers made in the shops are 
used by refiners in revamping their own 
facilities or to replace worn-out equip- 
ment. In fact, over the last few years, more 
than 50% of the Kellogg exchanger vol- 
ume has been on just this type of orders 
... for half a dozen or four heat exchang- 
ers—or one. 


These small orders come to Kellogg not 
solely because Kellogg makes all types and 
sizes of heat exchange equipment (the 


VESSELS * EXCHANGERS * CONDENSERS * HIGH PRESSURE AND HIGH TEMPERATURE POWER PIPING 
PROCESS PIPING * FORGED AND WELDED FITTINGS . .. IN ALL STEELS, ALLOYS OR SPECIAL COMBINATIONS 


illustration above gives some indication 
of the range in sizes ) , but because Kellogg 
incorporates in its exchangers many design 
advantages that lead to easier and lower- 
cost maintenance, as well as to longer and 
more efficient life. 


The next time you are in the market for 
heat exchangers, whether one or a thou- 
sand, it will pay you to remember the su- 
perior dollar-for-doliar value of these 
Kellogg products. 


70 mailer lemperaliune, presune 
and chemicals use 


M. W. KELLOGG 


process equspmen 


The M. W. Kellogg Company, Inc. (A Subsidiary of Pullman, Inc.) — Offices in New pus 
York, Jersey City, Buffalo, Los Angeles, Tulsa, Houston, Toronto, London and Paris. “© 





6 
PETROLEUM PROCESSING, November, 1% 


















A 


IKeyaatelaaehys’s 


... IN PETROLEUM TECHNOLOGY 


By B. H. WEIL, Atlanta, Ga. 
Editor, “Monthly Summary of Industrial Developments” 


Brief reviews of currently reported technolog- 
ical and economic developments, in the light of 
their potential bearing on petroleum refining 


Adsorption Combined 
With Desulfurization 


HE symposium on the uses of ad- 
sorption in petroleum refining, a 
feature of the sessions of the Divi- 
sion of Petroleum Chemistry at the 
ACS meeting in Atlantic City, Sept. 
18-23, received unusual attention. One 
paper presented seemed highly sig- 
nificant in this age of attention to 
desulfurization, “Application of the 
Cyclic Adsorption Process to Desul- 
furization of Cracked Naphtha’”, by 
Sam Eagle and Charles E. Rudy, Jr., 
of the California Research Corp. An 
article on the process was also pre- 
sented in this journal.(1) 
Hydrodesulfurization of naphthas 
is a sulfur elimination method of good 
technical repute, on which extensive 
research has been conducted. As is 
well known, however, the use of this 
process in -connection with cracked 
naphthas causes saturation (hydro- 
genation) of the olefinic hydrocarbons 
present in addition to elimination of 
sulfur, with concurrent losses in oc- 
tane numbers, sometimes as high as 
10-12 units. 


What Eagle and Rudy propose, 
however, is the use of a cyclic ad- 
Sorption process to separate cracked 
naphthas into a paraffin-naphthene- 
olefin raffinate and a high-sulfur aro- 
matic extract, after which the extract 
is hydrodesulfurized and the resulting 
product reblended with the adsorp- 
tion raffinate to yield a premium low- 
sulfur gasoline blending component. 

Silica gel was used as the adsorp- 
tion medium in the work reported, 
the study being based on the obser- 
vation that the sulfur compounds 
present seem confined almost com- 
pletely to the aromatic part of the 
naphtha. Pentane was employed as 
the stripping liquid. Dehexanized 
naphthas were extensively studied, 
although it was stated that depentan- 
zed naphthas constitute the prefer- 
able feed stock. 

The economics of the process were 
not stated and are not clearly evi- 
dent, but the combination of adsorp- 
tion with hydrodesulfurization at 
least renders the latter process tech- 
Ncall, applicable to use with cracked 
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naphthas, something not previous- 
ly practical because of the aforemen- 
tioned loss of octane numbers. More 
details on this combination process 
will be awaited with interest. 


New Types of Jet Fuels 
Are Receiving Study 


S Dr. Gustav Egloff of Universal 

Oil Products Co. recently told 
a UN conference on the conservation 
and utilization of resources, “jet pro- 
pulsion of aircraft has created new 
fuel problems. The requirements for 
jet fuels are not completely known, 
and a large amount of experimenta- 
tion is in progress to develop appro- 
priate fuels.” High fuel consumption 
—sometimes five times that of count- 
erpart reciprocating engines—was 
cited as a problem whose solution is 
imperative. “A satisfactory fuel 
must burn rapidly and completely, 
have very high heating value per 
unit weight, and low freezing point.” 
According to Egloff, tailor-made hy- 
drocarbons for jet fuels will prob- 
ably be developed in a manner sim- 
ilar to the development of products 
and processes for manufacture of 
high-octane aviation gasolines. 

The fuel problem in the case of 
ram-jet engines has recently been re- 
viewed.(2) According to the author, 
James W. Mullen, II, of Experiment 
Inc., “the fundamental fuel property 
most closely related to potential 
thrust is the heat of combusion per 
unit weight of air.” Fuel storage 
space is generally very critical, so 
that the density of the fuel, or the 
heat of combustion per unit volume, 
is very significant. “Overlooking cer- 
tain difficulties, otherwise desirable 
fuels such as liquid hydrogen have 
their value lessened somewhat be- 
cause of their low densities. Some 
high molecular weight hydrocarbons 
offer as much as a 25% advantage 
in Btu. per gallon over those in the 
gasoline range.” 

The following fuel properties are 
said to be significant: ‘The boil- 
ing point and heat of evaporation are 
influential in determining fuel phase 
distribution, the air temperature in 
the ignition region, and the final ex- 


haust temperature. The static in- 
flammability limits partially extra- 
polate to the high velocity regime. 
The ignition temperature for very 
short lags and the normal flame ve- 
locity have, in some instances, served 
to predict fuels having improved per- 
formance and higher efficiencies, par- 
ticularly near the combustion limits. 
The heats and free energies of forma- 
tion and combustion sometimes serve 
the same purpose. 

“The search for improved fuels has 
included solids such as coal, wood, 
and the lighter metals, magnesium, 
aluminum, etc., because of their fav- 
orable densities and heats of com- 
bustion per unit weight of air. The 
full gamut of organic materials has 
been tested. The metal organic com- 
pounds and metal hydrides have been 
considered, both as main fuels and as 
catalysts. Also considered have been 
additives which lower the ignition 
temperature, such as have been found 
useful in raising the cetane number 
of Diesel fuels, e.g., the low molecu- 
lar weight aldehydes, organic perox- 
ides, and nitrates. While fuels have 
been found that offer advantages in 
one or more respects, no possibility 
in the realm of electron chemistry ap- 
pears for increasing burner perform- 
ance by as much as an order of mag- 
itude.” 

Another source also reports that 
the Armed Forces have been experi- 
menting with powdered aluminum, 
which may be 2.5 times as effective 
as an equal amount of gasoline— 
meaning possible doubling or tripling 
the range of jet planes. 

The petroleum industry, as can be 
seen, holds no monopoly on _ the 
sources of combustible materials, al- 
though it does have two advantages 
over competitors: (1) large output 
and (2) lower product prices. As 
Dr. Eglotf mentioned, much petroleum 
industry research is being conducted 
on improvements in product quality, 
and these may be expected to keep 
pace with improved jet engine de- 
signs—and increased jet engine use. 


Chemical Energy Changed 
Into Mechanical Energy? 


N this age of potential industrial 
use of atomic (nuclear) energy, a 

recent news item(3) might pass al- 
most without notice were it not for 
the interesting connotations engen- 
dered: 

“The direct conversion of chemical 
energy into mechanical energy is a 
possibility that may result from work 
at the Weizman Institute in Israel. A 
physical chemist and biologist have 
duplicated human muscle activity with 
methylvinylacrylic rubber which re- 
sponds to electrical stimuli furnished 
by acids and bases, expanding and 
contracting as does a human muscle. 
Now the scientists are developing an 
engine based on these findings, ex- 
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Tomorrow in Petroleum Technology 





pected to be operating in about three 
months. Strips of the synthetic ma- 
terial will be placed in a container 
with water and connected by a rod to 
a wheel. Two containers with alkali 
and acid will provide _ electrical 
charges, which will keep the strips 
expanding and contracting in a pis- 
ton-like fashion. They, in turn, will 
motivate the rod, and keep the wheel 
spinning. Direct conversion of chem- 
ical to mechanical energy would re- 
sult in a 20-30% gain of efficiency 
in energy utilization.” 

Whether such an increase in ef- 
ficiency is actually attainable—and 
by this method—remains to be seen, 
but the whole development will bear 
watching. It is far-fetched imme- 
diately to envision automobiles and 
industries powered in this manner— 
an event which would call for vast 
quantities of inorganic chemicals, 
synthetic rubber, etc.—but it is never 
wise to ignore possible competition. 
Who knows what this might mean? 


Hydroformer Polymer 
Finding New Use 


YDROFORMING — catalytic de- 

hydrocyclization in the presence 
of recycled hydrogen—is a versatile 
process. It has proved of consider- 
able merit for the octane-number up- 
grading of naphthas. During the war 
(and since), its products have yielded 
toluene (by extraction) in large 
quantities at economic price levels. 
Early last year, considerable atten- 
tion was focused on the fact that 
condensed, alkylated aromatics simi- 
lar to those produced as by-products 
were of potential value in the field 
of wood preservation. 

It is therefore interesting to note 
that this same “polymer” is receiv- 
ing attention in other fields. Accord- 
ing to Chemical Industries,(6) “sev- 
eral oil companies are quietly inves- 
tigating formaldehyde condensation 
resins made from the so-called ‘poly- 
mer’ obtained as an unavoidable by- 
product of hydroforming of heavy 
naphtha in gasoline manufacture. 
This ‘polymer’ is rich in naphthalene 
and, more especially, alkyl naphtha- 
lenes. Certain fractions of it, when 
condensed with formaldehyde, give a 
75-85% yield of a resin which in pre- 
liminary tests has shown excellent 
results in linseed and tung oil var- 
nishes.” 

As mentioned previously in this 
Series, the condensed (multi-ring) 
aromatics are becoming of great in- 
terest in many quarters. Whether 
they are derived from coal tar, coal 
hydrogenation products, or hydro- 
forming “polymer” is of little con- 
cern to their users, except as regards 
prices, but it is safe to say that the 
potential competition among pro- 
ducers will attract attention even 
from sideliners. 
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Chemicals from Synthetic 
Liquid Fuel Processes 


HE impact on the organic chem- 

ical manufacturing industry re- 
sulting from the production of chem- 
icals as by-products of synthetic 
liquid fuel plants may be considerable, 
it has already been recognized. Some 
pertinent data on the subject are 
given in a recent government report 
on its experimental synthetic liquid 
fuel program.(5) The by-products and 
chemicals possible from the hydro- 
genation of coal. are reviewed, as in 
the Fischer-Tropsch and related proc- 


-esses; also the character of the oils 


produced during the hydrogenation of 
coal under various conditions in the 
Bureau of Mines experimental plant 
at Bruceton, Pa. 

“Important by-products from the 
Fischer-Tropsch synthesis are water- 
soluble organic chemicals, such as 
ethyl alcohol, acetic acid, and ace- 
tone,” it is brought out. These prod- 
ucts will be available in sufficiently 
large quantities to have a tremendous 
economic effect upon’ established 
sources and uses. They may become 
the principal source of many basic or- 
ganic chemicals, particularly those 
used in the cellulose plastics and 
fibers, acetate rayon, pharmaceutical 
and aliphatic solvent industries.” 

The development of by-product 
chemicals from the operation of the 
fluidized iron catalyst process in the 
Hydrocarbon Research plant at 
Brownsville, Texas, will strike with 
greatest force on the acetic acid in- 
dustry, it is stated. Anticipated 
acetic acid production from _ the 
Brownsville plant is nearly 25,000,000 
pounds annually. Production from 10 
such plants would about equal the 
present total production in the U. S. 
In addition other by-product raw ma- 
terials could be easily converted to 
acetic acid. The future course of the 
fibers and plastics industry in this 
country may be greatly affected by 
the development of by-product chem- 
icals from synthetic fuels manufac- 
ture if of this magnitude. 

“The impact of this new source of 
chemicals will also be felt on ethyl 
alcohol, already under strong compe- 
tition from methyl and isopropyl al- 
cohols,” the government report states. 
“If the volume of ethyl alcohol used 
as antifreeze were lost to competitive 
materials, production estimated from 
10 Fischer-Tropsch plants would sup- 
ply more than enough alcohol for the 
remaining demand.” 


An additional channel of use for 
alcohol that does not exist for the 
acids, it is pointed out, is for motor 
fuel and it is inferred that produc- 
tion of alcohols from synthetic fuels 
plants could be disposed of at about 
the price of gasoline. 

A statement such as the above 
needs the support of economic fac- 





— 





tors, and the report in question is ep. 
tirely without consideration of the 
economics phase of the subjec.. It 
seems faulty logic to assume that 10 
commercial synthetic fuel plants wil] 
be constructed of the type of the 
Brownsville plant, which uses natura] 
gas as raw material, because of the 
growing demand for this fuel in its 
natural state. The manufacture of 
by-product chemicals from solid ma- 
terials in synthetic liquid fuels plants 
will be an entirely different matter as 
regards economics and possibly tech- 
nologically as well. 


New “‘ACF-Talgo”’ Train 
May Affect Diesel Demands 


HE recently unveiled “ACF-Tal- 

go” train represents concepts in 
railroad vehicle design which may 
well have far-reaching effects on the 
railroads’ use of Diesel fuels. 

Built by American Car & Foundry, 
the new train is based on work done 
originally in Spain. Three of the 
trains are being built—two for serv- 
ice in Spain and one (now in service) 
for experimental work in this country. 
Main visible feature of the Talgo is 
its use of a coach consisting of five 
articulated units, each with only one 
pair of wheels, at the rear, the front 
end resting on the unit ahead. 

Outstanding feature of the new 
train from the oil industry’s view- 
point is the tremendous weight re- 
duction, One Talgo coach of five 
units weighs less than one-fourth as 
much as present streamline passen- 
ger equipment of equivalent capacity. 

Motive power for the experimental 
Talgo (Diesel-electric locomotive, 
baggage unit, and  64-passenger 
coach) is supplied by two 8-cylinder 
automotive-type Diesels of 405 HP 
each. Fuel requirements, according to 
ACF, are the same as for present 
Diesel-electrics, as far as quality— 
but it is obvious that the appetite 
of an engine pulling a payload equiv- 
alent to but weighing only one-fourth 
that of present trains will be greatly 
lessened, Although the railroad in- 
dustry is slow to adopt new ideas, 
refinery operators attempting to pre- 
dict future Diesel fuel demands will 
do well to watch the Talgo. 
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Add Monsanto Santodex to your lubricating oils and all the profit- 
making advantages of dual grading are yours . . . at low cost. 
Santodex lets you meet the viscosity requirements of several grades 
of oil with one lubricant that delivers top performance over a wide 
range of conditions. As a result, both inventories and servicing 
problems are simplified. 

With Santodex, your lubricants deliver these advantages to users: 


1. Easier starting of cold engines at low atmospheric 
temperatures. 


2. Greater protection against engine wear at high and low 
‘ operating temperatures. 


3. Better piston ring sealing. 
4. Economical oil consumption. 


Santodex enables you to: 


1. Use lighter viscosity lubricating oil stocks more effectively. 
2. Meet specifications requiring high viscosity indexes. 


Santodex is a viscosity index improver for all types of lubricating 
oils, lifting the index to 150 or more in certain applications. It is 
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valuable in improving the viscosity index of modern power trans- 
mission fluids. 


Get ahead of the trend toward high VI lubricants. Learn how 
Santodex can improve your lubricants . .. improve your sales... 
improve your profits. For details, samples and quotations, mail the 
coupon or write: MONSANTO CHEMICAL COMPANY, Desk L, 
Petroleum Chemicals Department, 1746 South Second Street, 
St. Louis 4, Missouri. 


MONSANTO OIL ADDITIVES 
SANTOPOUR,” SANTOPOUR B 
Pour point depressants. 
SANTOLUBE® 395, 395-X, 398, 394-C 
Motor oil inhibitors. 
SANTODEX 
Viscosity index improver. 
SANTOPOID® S, S-RI, 29, 30 
Gear lubricant additives to meet 


requirements of Army specifications 

2-105A and 2-105B. 

SANTOLUBE 203-A, 303-A, 520 

Motor oil detergents. 

INHISITOR-DETERGENT 

COMBINATIONS 

for premium and heavy-duty service. 
*Reg. U. S. Pat. Of. 


MAIL COUPON TODAY for Technical Bulletin No. 0-48 
It contains useful graphs, specifications, blending suggestions and other 
valuable information. 


MONSANTO CHEMICAL COMPANY 
Desk L, Petroleum Chemicals Department 
1746 South Second Street, St. Louis 4, Missouri 


Please send items checked. Technical Bulletin O-48. ____Santodex sample 
and quotations. 
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SUNRAY OIL CORPORATION 


Western shell-and-tube exchangers, ‘like those 
shown at right, must perform steadily and effi- 
ciently to meet the high standards of high 


octane gasoline production at Sunray’s Duncan DUNCAN, OKLA. REFINERY 


plant, pictured above. 


Many of the nation’s finest refineries, gasoline 
plants, chemical processing plants and pipelines 
depend on Western heat exchanger’s econom- 
ical, uninterrupted service. The flexibility of 


: Western's engineering and manufacturing skill 
Dl deserves your consideration. Write for com- 
HEA T EXCHANGERS plete information. 


Manufactured by 


WESTERN SUPPLY COMPANY See Western's catalog pages in the current 


P.O. BOX 1888 TULSA, OKLAHOMA issues of Chemical Engineering Catalog, Refinery 
SALES OFFICES — DALLAS — HOUSTON , Catalog, and Thomas Register. 
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ol The construction of both of these 3-stage 


crude distillation units for the Humble Oil & 
Refining Company followed the same basic 
design. The design was “right”? in 1940,— 
it is still “‘right’’ in 1949. 
Such “design correctness’’ saves time and 
tac money. It is the product of experience, — 
1940 Foster Wheeler's long experience in the 
building of over 500 process units for refiners 
in all parts of the world. 


It is available to any refiner planning expan- 
sion or rehabilitation of refinery processing 
equipment. 


FOSTER WHEELER CORPORATION 
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drying gases with 
ALCOA Activated Alumina 
is easy...economical! 


* ALCOA Activated Alumina is an efficient 
desiccant over a wide range of operating con- 
ditions. 








* The simplicity of the process substantially 
reduces the supervision required. 


* Equipment is simple . . . No intermediate 
supporting bed structures are required ... Main- 
tenance is low. 


* ALCOA Activated Alumina is produced by a 
chemically controlled process, resulting in a 
product of uniform chemical composition and 
physical properties. 


* ALCOA Activated Alumina packs uniformly 


... Does not swell, soften or disintegrate, even 
when immersed in water. 


* Successive cycles of adsorption and reactiva- 
tion may be repeated an almost unlimited number 
of times with no appreciable effect on efficiency. 


Each of the two towers illustrated is charged with 
24,000 lbs. of Alcoa Activated Alumina—enough to 
dehydrate 50,000,000 cu. ft. per day on a 12-hour 
cycle. The gas, containing approximately 42 lbs. of 
water per million cubic feet, enters the dehydrators 
at 85° F. and is dried to 31° F. dew point at 800 p.s.i. 
Natural gas, heated to 380° F. is used for reactivation. 


Whether you are drying gas to 31° F. at 800 p.s.i. or 
to minus 100° F. at 3500 p.s.i. you can obtain the de- 
sired dryness and maintain it continuously with Alcoa 
Activated Alumina. Let us tell you more about this 
efficient, reliable desiccant. We'll gladly furnish you 
with working samples. Write to: ALUMINUM 
COMPANY OF AMERICA, CHEMICALS DIVISION, Dehydrating towers at one of the newer 
1780 Gulf Building, Pittsburgh 19, Pennsylvania. natural gasoline plants in southwest Texas. 
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ALUMINAS N° FLUORIDES 


ACTIVATED ALUMINAS ° CALCINED ALUMINAS e LOW SODA ALUMINAS ° TABULAR ALUMINAS , HYDRATED ALUMINAS 
ALUMINUM FLUORIDE ° SODIUM FLUORIDE ® SODIUM ACID FLUORIDE . FLUOBORIC ACID * CRYOLITE 
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from doodle 





Whether you’re planning to use a process still in the laboratory 
















or one proved ky years of commercial operation, Badger will 


develop with you its optimum application to your specific needs. 


Badger’s broad experience may thus be available during the 
planning and design stages of the project, and the responsibility for 
all phases of engineering, procurement of materials and erecting 


the plant are confined to one organization. 





Badger believes that best results can be obtained by placing the 
responsibility for a process plant in one experienced organization 
and working in close cooperation and confidence with that organi- 


zation . . . from the first “doodle” to the completion of the plant. 
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ae BADGER & SONS CO. Est. 1841 


BOSTON 14 - NEW YORK - SAN FRANCISCO - LOS ANGELES - LONDON 
A SUBSIDIARY OF STONE & WEBSTER, INC. 





PROCESS ENGINEERS and CONSTRUCTORS for the CHEMICAL, PETROLEUM and PETRO-CHEMICAL INDUSTRIES 
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LARGE DIAMETER EXTRUDED 
INCONEL TUBING IN VARIOUS SIZES! 


You can order extruded Inconel tubing in out- 
side diameters from 214" to 9'4"’; wall thick- 
nesses from 14” to 544". Length varies according 
to diameter; ranges from 6’ to 22’. For closer 
tolerances and thinner walls, sizes up to 444’’ 
©.D. are produced by cold drawing. Write for 
complete information. 





WILL INCONEL BE THE ANSWER TO 
THE HIGH TEMPERATURE PROBLEM? 


Inconel* is rightly regarded as one of 
the outstanding metals for resistance 
to high temperatures. 

Now the questions are being asked: I's 
Inconel the angwer to the hot-end of hy- 
drocarbon synthsi s? Will Inconel havea 
service life measured in years rather 
than hours? 


Already On Trial 


Nobody can say—but at least one 
manufacturer is using Inconel tubing 
for experiments in fuel synthesis from 
methane and steam. In this particular 
case, the components enter the synthe- 
sizer hot-end at a temperature close to 
1800° F., passing through an Inconel 








tube that is heated on the outside by 
the combustion of methane. Inside sur- 
faces of the tube operate continuously 
under carburizing conditions; the out- 
side is exposed to severe oxidizing con- 
ditions. 


Inconel was chosen because of its proved 
hot-strength and resistance to creep 
and carburization. 


Other High Temperature Service 


Inconel has been used successfully by 
heat treaters in both strongly oxidiz- 
ing and reducing conditions...at tem- 
peratures up to 2000°F. Inconel fix- 
tures serving over two years are still 
in excellent operating condition. 


REMEMBER Inconel when you're looking for materials to resist carburization 
and oxidation at high temperatures in hydrocarbon synthesis. Turn some of your 
problems over to our Technical Service. These men know what has been done 
(and what is being done) to provide durable metals for your kind of work. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. 


—FOR LONG LIFE AT HIGH TEMPERATURES 


*Reg. U.S. Pat. Of. 
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DESIGNERS and MANUFACTURERS! Sand |castings|and precision castings of Monel*, Nickel, Inconel* and other Nickel 
alloys are available from Inco’s own foundry. backed by a half century of experience with Nickel and Nickel Alloys. 
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Here are shots from the heart of one of the newest 
and most advanced natural gasoline plants in the 
country. The battery of compressors and the oil 
coolers were built by Clark Bros. Pipes to the jacket 
water reservoir, the jacket water cooler and pipe for 
fuel gas are coupled with vibration-absorbing, flexi- 
ble couplings built by Dresser Manufacturing Div. 

DRESSER INDUSTRIES is being called on to help 
engineer the most modern installations in the oil and 
gas industry because its ten subsidiaries have the 









highly specialized facilities of independent experts 
in their several fields. But through Dresser Indus- 
tries, the engineering departments co-operate to 
achieve installations co-ordinated in equipment and 
over-all design. This produces the highest efficiency 
and greatest economy which is why the biggest jobs 
are going to Dresser. 

Inquiries and requests for literature may be 
addressed to Dresser Industries, Inc., Terminal 


Tower, Cleveland 13, Ohio. 


NDUSTRIES 


TERMINAL TOWER ¢ CLEVELAND 13, OHIO 








from well to refinery for the Oil Industry — 


THE -AL B 
CULY COMPANY BOING AN OVER-ALE IO from source to consumer for the Gas Industry 


BOVAIRD & SEYFANG Manufacturing Company, Bradford, Pa. « CLARK BROS. Company, Inc., Olean, New York * DRESSER Manufacturing Division, Bradford, Po. « DRESSER 
Manufacturing Company, Limited, Toronto, Ontario, Canada e INTERNATIONAL Derrick & Equipment Company, B t & Dallas, Texas; Torrance, California; Columbus, Marietta 
& Delcware, Ohio ¢ KOBE, Inc., Huntington Park, California « PACIFIC PUMPS Inc., Huntington Park, California « ROOTS-CONNERSVILLE Blower Corporation, Connersville, Indiana 
SECURITY ENGINEERING Co., Inc., Whittier, California « STACEY BROS. Gas Construction Company, Cincinnati, Ohio; STACEY-DRESSER Engineering Division, Cleveland, Ohio 
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How to simplify piping jobs 
.-- Standardize on the CRANE line 


SOURCE OF SUPPLY When you have access—as you do at Crane—to 
RESPONSIBILITY the world’s most complete line of piping equip- 





STANDARD OF QUALITY ™&" why look elsewhere for valves, fittings, 
pipe and accessories? Take these Flushing Oil 
Lines, for example. All piping materials for the 
installation are available from Crane... on one 
order... through well-stocked, local Branches 
and Wholesalers backed by large factory stocks. 


To rely on this Single Source of Supply is to speed 
and simplify every piping procedure from design 
to erection to maintenance. One Responsibility 
for materials helps you to get better installations, 
avoids needless delays on the job. One Standard 
of Quality— when it’s Crane Quality—assures de- 
pendable performance from every piping item 
in your system. 


CRANE CO., 836 S. Michigan Ave., 
Chicago 5, Ill. Branches and Whole- 
salers Serving All Industrial Areas. 














Flushing oil lings bg 
to main column—all 

piping materials 
available from Crane, £, 
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FOR HIGH-PRESSURE, HIGH-TEMPERATURE steam or oil lines... 
Crane recommends 600-Pound Cast Steel Wedge Gate Valves. 
Shown here, No. 3615X Gate with outside screw and yoke. 
Exelloy to Exelloy seating makes these valves ideal for oil and 
oil vapor services up to 1000 deg. F. Flanged, screwed, or 
socket-welding ends. Sizes: Y2 to 2 in. See your Crane Catalog. 


EVERYTHING FROM... 


VALVES ¢ FITTINGS 
PIPE * PLUMBING 
AND HEATING 








FOR EVERY PIPING SYSTEM 
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“FLINT STEEL CORPORATION. 





TULSA TYPE—is the identifying trade mark of 












ABSORBERS the complete line of Petroleum Processing 
BUBBLE TRAYS Equipment designed and manufactured by 
eben 8 etn Flint Steel Corporation. All TULSA TYPE Units 
pasion include modern features of design for efficiency 
Submerged of operation. 
DEPHLEGMATORS TULSA TYPE equipment complies with industry codes such as 
EVAPORATORS : API-ASME and ASME. During the past years this organization 
ppm papier 5 has served as a convenient and reliable source of supply for 
FRACTIONATING Gasoline Plants—Oil Refinery Equipment—Structural Steel— 
COLUMNS Warehouse Steel and Steel Plate Fabrication. 
HEAT EXCHANGER To insure efficient operation, specify TULSA TYPE processing 
Yale Tank equipment in Cycling Plants, Natural Gasoline Plants, Chemical 
PREHEATERS Plants, Oil Refineries and Gas Transmission Systems. 
REBOILERS ~~ 
STABILIZERS 
STAINLESS STEEL 
Vessels 


TANKS, Welded Steel 
TOWERS, Bubble 
VESSELS, Pressure 


Pg ME ER pa oe > PE 


TULSA, OKLAHOMA, U.S.A. 
Export Office: Room 1940, 30 Rockefeller Plaza, New York 20, N. Y. 
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The Shell Phosphate Process for gas or liquid puri- 
fication has undergone successive improvements 
since its unusual advantages were first discovered. 

Now it is practicable to remove all but harmless 
amounts of H.S in the presence of large volumes of 
COx2, while most of the COz is left untouched. 


The treating agent is inorganic, low in cost, and is 
not soluble in hydrocarbons. Since hydrocarbons 
being treated are not contaminated by the Shell 
Process treating solution, there are no harmful ef- 
fects upon subsequent processing. 


SHELL DEVELOPMENT COMPANY, INCORPORATED 
50 West 50th Street, New York 20, N.Y. 





Efficient H.S removal in the presence of C0, 





Regenerated H.S is relatively pure because of its 
preferential removal in the first place . . . and be- 
cause the inorganic treating chemical, having no 
vapor pressure, cannot contaminate the H2S released 
in the stripper. 


The Shell Phosphate Process is available to any 
operator under license from the Shell Development 
Company, Incorporated . . . together with experi- 
enced engineering service for its design, installation, 
and operation. Write for com- 
plete information. 








PETROLEUM PROCESSING, November, 1949 











PETROLEUM PROCESSING, November, 1949 





One Year... bight Units 
(6,800 Bhis. Per Day 


Houdriflow units ordered set record 
for all Catalytic Cracking Processes 





When Salt Lake Refining and California Refining 
ordered new HOUDRIFLOW catalytic cracking units, 
another 35,000 bbls. per day were added fo the total 
capacity of HOUDRIFLOW units on order and under 
construction. More in the last year than any other 
catalytic cracking process in the U. S. 


HOUDRIFLOW employs a new gas-lift principle for 
the catalyst circulation as well as many other im- 


th 


provements resulting in greater flexibility in operation 


i. or ae 


and increased profits. 


IT WILL PAY YOU TO KNOW HOUDRIFLOW 


HOUDRY PROCESS CORPORATION 


225 SOUTH 15TH STREET 
PHILADELPHIA 2, PA. 
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Where WeldOlet is attached to 
run pipe, it) tapers at proper 
angles, providing for a single 
bevel groove joint at the crotch 
section, blending into a V-butt 
joint at the ear portion. 
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— WeldOlets*, with outlet sizes from Ye'’ to 24'’, both straight wants » 
Z, ducing, need no additional reinforcement to establish and fully maintain F 
/ original strength on ASTM A-106 Seamless Steel Grade A Pipe, as set < 

forth in Code for Pressure Piping, American Standards Association, K 

B31.1-1942, and Supp. No. 2, B31.1b-1947. WeldOlet welding fittings x 
provide the quickest, most economical, most satisfactory method of «K 
obtaining full pipe strength at branch connections. For detailed engi- \ 
neering reference data, write for Catalog W-2. 


BONNEY FORGE & TOOL WORKS 
FORGED FITTINGS DIVISION © 368 GREEN STREET « ALLENTOWN, PENNA. 


Authorized Canadian Factory Represenrtotives: Sterling Steel Co., Ltd., 
20 Temperance St., Toronto 1, Canada— 1040 Sherbrook St., W., Montreal, Canada 
MANUFACTURERS OF FAMOUS BONNEY TOOLS 





Fig. 1—Cut-away view of reduc- 
ing size WeldOlet with welding 
outlet in place. The external rib 
and wide bases or footings of 
WeldOlets* eliminate the need 
for extra supports to take care 
of bending or vibrational stresses 
at crotch section, the point of 
greatest stress. 


WELD LETS 


*Trade Mark Reg. U.S. Pat. Off. Pat. in U.S. & Foreign Countries 


\ FOR WELDED BRANCH PIPE OUTLETS 


When you want Bonney Welding Outlets, ask for WeldOlets* 


Fig. 2—Note blending of ear 
portion of welding fitting to 
run pipe. Extension of weld 
metal below inside scarfed 
portion of pipe insures all 
sections of joint greater than 
pipe wall thickness. 
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Equipped to do the job 





Sun builds made-to-order units for 
all refinery and chemical plant processes. Sun also furnishes repair 
services and parts. This is evidence of the vastness of Sun facilities, 
facilities that include rolls so powerful as to be capable of cold bend- 
ing steel sheets 34%" thick ...Having similarly extensive facilities for 
shipbuilding, Sun turns out record-making tankers and cargo vessels 


from keel to superstructure—no subletting. 




















SHIPBUILDING & DRY DOCK COMPANY 


(SINCE 1916) 


ON THE DELAWARE e CHESTER, PA. 
25 BROADWAY » NEW YORK CITY 
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FOR THE BEST IN 
PRODUCTS AND SERVICE 
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PACIFIC 
Oecision Kail 


PUMPS 


paciric Type WY 
Engineered to the service requirements seearhehaa 
























































Hydraulically designed for sustained efficiency 





Mechanically designed for endurance and simplicity pacific Tyee CT 
vertical cooling tower pump 














PACIFIC TYPE | 
hot charge pump 











paciric TYPE SVE 
mad process pump 














paciric TYPE DC 
general service pump 





Pacific builds a complete line of 





Vertical and Horizontal Single and 





Multi-stage Pumps in all capacities, 





pressures and temperatures 





| iP... Na ie PACIFIC PUMPS INC. suntiNcTON PARK, CALIFORNIA 


One of the Dresser Industries 


Export Office: Chanin Bldg., 122 E 42nd St., New York 
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Offices in All Principal Cities 










COMPRESSOR 
STATIONS... 










 buothenr of © 
PRITCHARD’S | eae 
GAS ENGINEERING” \ Sim 


Services That Meet # |.” 
Your Requirements 


for 


UNDIVIDED RESPONSIBILITY 





Analysis of Requirements 

Design 

Engineering 

Field Construction 

Purchasing 

Guarantees 

Operating Tests 

Firm prices quoted on a “Turnkey” Basis 





PRITCHARD’s 


SINGLE RESPONSIBILITY CONTRACT 


included 
e#e¢@ 


Compressor stations and @ L.P.G. installations 
additions 

Pressure maintenance @ Cooling and heat transfer 
units 

Desulphurization, @ Removal of liquids 
amine type and: dust 

Conditioning and 

treating @ Gasoline plants 


—*These Pritchard GAS ENGINEERING 
Services Are Available to You... 


/ \KTHREE\ FUNCTIONS — 
/ Engineering 
Construction, 


Manufacturing 
JF. Co. 
\IN FIVE \ FIELDS — 
hm Serving the CHEMICAL, POWER, 
PETROLEUM ond GAS industries 
as well as providing speciclized 


EQUIPMENT for all industries. ENGINEERS * CONSTRUCTORS * MANUFACTURERS 
908 GRAND AVE., KANSAS CITY 6, MISSOURI 
NEW YORK * CHICAGO «+ LOS ANGELES + HOUSTON «+ PITTSBURGH «+ ST. LOUIS ~- TULSA 





Your inquiry is invited. 


NATURAL GAS DIVISION 
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Not Just 









Modern refinery practice de- 
mands the utmost efficiency in 
processing. And this efficiency can 
only be obtained with equipment 
that’s. specifically designed for the 
job! That’s why, in refineries all 
over the world, VORTHINGTON 
is the top name in vacuum pumps. 

These close clearance, high vac- 
uum units are built with precision 
... Feather* Valves with hard- 
ened alloy seats and guards are the 
most efficient ‘‘breathers’’ made 
...extreme simplicity of con- 
struction gives unusual accessibil- 
ity...top-grade materials in- 
Sure greater ruggedness ... con- 
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"LOW-PRESSURE COMPRESSORS’ 2. 













’ 


Two Worthington horizontal duplex 


opposed steam-driven RDV pumps 


(Type ODV) in the lubricating oil treat- 


ing plant of a large refinery. 





.». but SPECIALIZED 











VACUUM PUMPS 








servative ratings give you abun- 
dant reserve power. No wonder, 
then, that in modern solvent ex- 
traction and solvent dewaxing 
plants WORTHINGTON vacuum 
pumps are the industry's first 
choice. 


GET ALL THE FACTS 
Worthington Horizontal Dry 








Vacuum Pumps are available in a 
variety of designs and drives per- 
mitting selection of the right unit 
to maintain the required vacuum 
at lowest operating cost. Bulletin 
L-710-B1B contains further facts 
proving there's more worth in 
Worthington. Write to Worthington 
Pump and Machinery Corporation, 
Compressor Division, Buffalo, N. Y. 


WORTHINGTON 





. Horizontal 











*Reg. U.S. Pat. Off. 





CONTINUOUS 
REFINERY 
OPERATION 
IS MORE 
PROFITABLE 


MORE TIME ON STREAM 
OPERATIONS ACCORDING TO PLAN 
FEWER UNSCHEDULED SHUT DOWNS 
REDUCED REPAIR AND 
MAINTENANCE COSTS 

these advantages all add up to 


CONTINUOUS OPERATIONS 


Assure them for your refinery — 


SPECIFY vy 


4 


C 4 EM ICAL DE LT] N G ..-helps refiners to maintain a continuous 
schedule of operations by preventing frequent 

shut-downs due to salt plugging and hard 

coking, and by helping to curtail corrosion damage. Many 


leading refiners rely on Tret-O-lite for efficient salt removal— 
for complete information, write or call 


COMPLETE DESALTING pase ri~, TRETOLITE COM PANY 
fw) oy <8 4 ? 
Seri if (4 f. £¥ +a uy ms i. 
a © 43% ° : 
ENGINEERING DESIGN \ GNosy 800 Manufacturing Chemists 


ST. LOUIS 19, MISSOURI 


LABORATORY TESTING 7 NET 450 . 
CONSULTATION ax ‘é DESALTING |DEHYDRATING 
ug , 
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DUPONT TETRAETHYL 
LEAD COMPOUNDS 








w Pont 


Field Laboratories... 


At Work to Help 





the Refiner 


Five Du Pont Field Laboratories, located in the major 
refining centers, are providing many diversified serv- 
ices to help the refiner in the solution of specific 
problems. These laboratories are completely equipped 
and staffed with experienced personnel. They perform 
the many tests essential to the efficient and safe use of 
TEL compounds and other additives; in addition, the 
scope of their work covers a far wider range of activities 
such as advice and aid on laboratory, as well as plant 
problems connected with the use of additives. As a re- 
sult, many refiners are finding that their helpful assist- 
ance and recommendations are enabling them to pro- 
duce better fuels . .. more economically. If you haven’t 
already done so, avail yourself of this useful service. 


REG. U.S. PAT. OFF. 


Better Things for Better Living 
... Through Chemistry 





A complete line of 
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Sulfur determination is only one of many standard @> 
A.S.T.M. tests which the District Laboratories are 
equipped to run. 


The inspection section of each field laboratory has e 
the latest and most modern equipment for helping on 
problems dealing with the use of Du Pont TEL compounds 
and other additives. 
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Each Du Pont District Laboratory is a complete unit 
with full facilities for determining lead susceptibility 
and for making knock tests on motor gasoline as well as 
chemical analyses. This, and the fact that Du Pont sup- 
plies a complete line of gasoline additives including 
tetraethyl lead compounds, enables them to make rec- 
ommendations covering the entire additive require- 
ments of fuel. 

Laboratory records show numerous case histories that 
demonstrate the type of help Du Pont District Labora- 
tories are providing. For example; several refiners were 
faced with meeting rigid octane specifications. The Du 
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A Complete Laboratory Service 
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GLORG ?. 


Help You Meet Your Fuel Requirements... 
Efficiently ... Economically 


Pont laboratory serving that area ran lead susceptibility 
tests on many combinations of blending stocks includ- 
ing iso-pentane blends. From the information de- 
veloped through these tests, the refiners were enabled 
to meet competitive octane specifications. In another 
case a suggested change in processing sequence and the 
addition of antioxidant at an earlier stage led to im- 
proved gasoline storage stability. 

Instance after instance proves that the helpful co- 
operation of Du Pont District Laboratories is aiding re- 
finers in the solution of many problems related to 
additive usage and gasoline refining. 


2 The knock testing section renders many helpful services 
in connection with determining lead susceptibility of 
stocks and checking octane number of refiner's blends. 


REG. U. s. PAT. OFF. 








BETTER THINGS FOR BETTER LIVING... Through Chemistry 
















Dz Pont Laboratories Provide Nationwide Check 





Of Gasoline Octane 
Ratings and TEL Content 


As a marketing information service to refiners, Du Pont 
District Laboratories periodically obtain and check filling. 
station samples of gasolines sold in their area. These fuels, 
both premium and regular, are tested in the laboratory to 
determine the octane number, both motor and research, as 
well as the amount of TEL per gallon. 

These reports on individual gasolines are coded and 
listed so that the interested refiner can check his fuels not 
only against averages but against individual fuels. These 
valuable reports are made every three months. This 
ft } ’ . is another example of the helpful services provided by 

‘i : i ‘ Du Pont Research Laboratories . . . to help the refiner 

é meet specific marketing requirements. 



























POND PETROLEUM CHEMICALS DIVISION 
MOTOR GASOLINE SURVEY 





Tetraethy! lead analyses are run by each 











































































District Laboratory as part of their service 
: : PREMIUM REGULAR 
to refiners in the area. CITY = OCTANE NO. TEL | _= nO. TEL yd ( 
MOTOR | Res. |CC/GAL. || motor] es. | CC/GAL.)) PLEO 
New York, N. Y. E 
(Metropolitan Area)| 34 80.9 88.4] 2.40 79.4 86.6} 2.65] 9-26 
47 | 81.7 | 89.8] 2.53 |} 80.5] 8.2] 2.6h4]} " 
50 | 80.8 | 91.7] 0.96 I] 76.0] 83.6] 0.29] " 
56 80.9 88.2] 1.36 80.1 85.0] 1.29 . 
61 83.2 88.7] 1.79 76.3 83.0] 1.34 1 
64 | 81.3] 89.2] 1.81 I] 79.0] 83.1] 1.709 ” 
71 82.1 88.7] 1.36 80.4 83.4] 1.42 ? 4 
72 76 .6 84.4) Nil " I 
Average 81.6 89.2] 1.74 78.5 84.3] 1.42 ‘ 
Philadelphia, Pa. l 
t 
¢ 
MAKE DU PONT THE SOURCE FOR ALL 
OF YOUR GASOLINE ADDITIVES... 
Tetraethyl Lead Compounds | 
: Pe 4 
(Motor Mix—Aviation Mix) 
Antioxidants REG. U.S. PAT. OFF. 
Metal Deactivator—Dyes BETTER THINGS FOR BETTER LIVING... Through Chemistry 
¢ 
District | Wilmington, Del. - Chicago, Ill. - Tulsa, Oklo. 
E.1.DU PONT DE NEMOURS & COMPANY (INC.) Laboratories: ) Houston, Texas - El Monte, Calif. 
PETROLEUM CHEMICALS DIVISION District | Wilmington, Del. - Chicago, Ill. - Tulsa, Okl 


Wilmington 98, Delaware Offices: | Houston, Texas - Los Angeles, Calif. 


























continuous operation 


























Co on 
° 
Brown Fintube Sectional Exchangers meave sn Downs Por Clean, 
Eliminate Shut-downs for Cleaning Quien pre lVestmene ne d 
n 
Pay Users Extra Dividends tNeatasen *” Hours in Emergen be 
cy 


® By simply manifolding an extra parallel stream into the 
bank, one stream after another can be taken off-line and 
cleaned, while the exchanger operates at full capacity. 


This avoids the necessity of carrying a 100% standby 
unit to insure continuous operation. It permits the sections 
to be cleaned as frequently as the duty requires, without 
effecting other parts of the plant, and assures clean surfaces 
and efficient operation, year after year, without shut-down. 


For the utmost in efficiency and economy — use Brown’s 
proven, welded fintube heat exchangers throughout your 
plant. Estimates and quotations furnished promptly. Write 
for Bulletin No. 481. 








” THE BROWN FINTUBE CO. 
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HAIRPIN 
HEAT EXCHANGERS 


cla. 
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POWELL makes a Gmplete Line 


of Valves for the Process Industries 


For more than twenty-five years Powell has been special- 
izing in valves for the Process Industries. Whenever a 
new process has been installed, Powell has been ready 
with the right valves to meet all of its requirements. 









Today the Powell Line for the Process Industries is so 
complete* that there are Powell Valves specifically de- 
signed to meet the requirements of each and every flow 
control service in your industry. And if you install the Fig. 2004—300-pound Stainless 
right valves to meet individual service conditions, you —, so Check Valve with 
can be assured of maximum performance. To be sure 
you have the right valves, consult Powell Engineers. 










THESE ARE A FEW OF THE MANY 
POWELL VALVES 
YOU WILL SEE AT OUR 


BOOTH 54 


22nd Exposition of Chemical Industries 
Grand Central Palace, New York City 
November 28 to December 3 


* Powell Valves are made in Bronze, Iron, Steel and a wide selection 
of Corrosion-Resistant metals and alloys. Valves of every type 
Globe, Angle, Gate, Check, Non-return and Flush Bottom Tank 
Valves—are included in the Complete Powell Line. 


Fig. 2453-G—Large 150-pound Stainless 
Steel Gate Valve with bolted flanged yoke- 
bonnet, outside screw rising stem and ta- 
pered solid wedge. Made in sizes 5” to 
30”, inclusive. 







Fig. 1973—Small 600-pound Fig. 3053—Class 300-pound 
Stainless Steel Gate Valve Cast Steel Angle Valve with a 
with flanged ends, outside top-mounted, fully enclosed 
screw rising stem, bolted explosion proof electric mo- 
flanged pane, tapered solid tor operator for quick positive 
wedge. Sizes 4” to 2”, incl. opening and closing. 

















Fig. 1503 S. S.—Class 150-pound 
Stainless Steel Gate Valve with 
flanged ends, outside screw rising 
stem, bolted flanged yoke and ta- 
pered solid wedge. 





The Wm. Powell Company 
Cincinnati 22, Ohio 
DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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To serve the oil and gas industry better... we have 
, established a permanent office in the Southwest 


CHEMICAL PLANTS DIVISION 


Tulsa Office 
1341 SOUTH BOSTON 





We are bringing closer to you an engineering and construction 
headquarters to facilitate across-the-table discussion of problems, 
and to handle, even more rapidly, the construction of your plant 
=> requirements. We will engineer and purchase equipment in the 
Southwest for your projects. 


Our complete* service includes: 


Preliminary design study to establish the process 
requirements. 


Selection of processing methods. 


3 Process engineering: flow sheets, layouts, sizing of units, 
and cost estimates. 


Detail engineering: design and specification of process 
vessels, mechanical equipment, piping, instruments, elec- 
trification, and structures. 


Fabrication, procurement, and inspection of equipment 
and materials. 


Execution plan for the project including schedules for 
engineering, procurement, and construction. 


Plant construction including preparation of the site, erec- 
tion of structures, installation of equipment, and piping. 





co N oO un 


Initial operation, and training of operating personnel. 


*We handle projects involving one or all of these services. 











Oil and Gas Department 
CHEMICAL PLANTS DIVISION 


BLAW-KNOX CONSTRUCTION COMPANY 
Tulsa, Oklahoma 















Pittsburgh, Pennsylvania 
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The full thickness of the 
Lukens Stainless-Clad Steel 











; an 
in this vacuum tower car- 
ries its share of structural an 
loads. Fabricated by The 
Lang Company, Ine., Salt Fc 
Lake City, Utah. ye 
If youre building steel equipment extra-thick ment. Heat transfer properties are usually 
to compensate for the material’s high corrosion better through thinner walls. 
rate; consider using a Lukens Clad Steel and Lukens wide range of Clad Steels—Nickel- 
save money on corrosion allowance. Clad, Stainless-Clad, Inconel-Clad and Monel- T 
The ASME Boiler Code permits the designer Clad—enables you to select the cladding best gr 
to employ the full thickness of these corrosion- able to meet your specific problem. Lukens pl 
resistant materials for calculating required engineers offer assistance in selecting the mate- 
thickness in design. rial you need. F 
Clad construction thus offers many advan- Bulletin 449 shows how other companies are ky 
tages. It is lighter because of minimizing cor- using Lukens Clad Steels to , 
rosion allowance. Less weight means cheaper advantage. For a copy, and for 
construction costs, less freight. High pressures engineering help, write Lukens b 
and production rates can be maintained; no Steel Company, 443 Lukens pl 
danger of failures from rust-weakened equip- Building, Coatesville, Penna. fo 
Come see us at the Chemical Show in New 
LUKENS York, Nov. 28-Dec. 3, Booths 558-563. 
Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 
a ‘ 
STEELS 
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GH é Fohen of PROOESS 





eniageve has three meanings, according to Web- 
ster. Growth. Movement forward. Improvement. 


We have just observed Oil Progress Week, dedicated 
to the year’s accomplishments of the Petroleum In- 
dustry. Cities Service contributes to the celebration 
an expression of confidence in the industry’s future, 
and a record born of that confidence. 


For example, Cities Service completed during the 
year 1949 three major projects 


—a $20,000,000 expansion of its East Chicago 
refinery. 


—a $30,000,000 26-inch gas pipe line from the 
Hugoton field in Kansas to Kansas City. 


—a $42,000,000 lube plant, the most modern in 
the world, at Lake Charles, Louisiana. 


This expenditure of nearly $100,000,000 is progress by 
growth and movement. It is also progress by im- 
provement... of processes and products. 


For example, the lube plant puts into practice the 
knowledge of a life-time study of combustion. Cities 
Service, between 1929 and 1949, analyzed the com- 
bustion of ten million vehicles. In the nine days 
preceding Pearl Harbor it analyzed 24,409 motors 
for the Office of Civilian Defense. 


Cities Service has a first-hand knowledge of what is 
expected of a motor oil today. 


To live up to the “improvement” definition of prog- 
ress, Cities Service engineers and researchers, work- 
ing together, are making available daily from this 
new plant 6000 barrels of lubricating oils designed to 
meet the many varied needs of this modern age of 
wheels. 


The national welfare requires quality products today 
as never before. The temperatures, pressures and 
speeds of America’s industrial engines and war ma- 
chines are increasing almost by the hour. This calls 
for better grade oils, the finest oils that can be pro- 
duced. The demand for super-lubricants is impera- 
tive, and for thousands of tons per year. The new 
Lake Charles plant stands ready to meet this demand 
in both quantity and quality. 


We feel it is fitting to chronicle these activities, 
because, after all, the progress of an industry is but 
the sum total of its component parts. 


Progress through-Service has been the motto hanging 
on our wall from the beginning. It is something more 
than a motto. Customers who bought $600,000,000 
of our goods last year testify that service, as practiced 
by this Company, is in assisting users to get more 
out of petroleum products than they would other- 
wise obtain. 





CITIES (A) SERVICE 


Progress through Service 
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Meee SERVICES MEAN 
SOUND, ECONOMICAL REFINERY ENGINEERING 


N engineering and construction, efficiency and 
* economy go hand in hand. You can’t have true * 


efficiency without economy—nor true economy without 


efficiency. McKee assures you both in these services: 


] Sound, efficient refinery Prompt and economical Rapid, low-cost construc- 
engineering backed by procurement of materials tion by efficient field 
many years of successful, and equipment. McKee gets crews experienced in working 





world-wide experience. things on the job on time. together as one organization. 











ARTHUR G. & COMPANY | 4 
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DESIGN, ENGINEERING AND CONSTRUCTION FOR THE PETROLEUM REFINING AND IRON ANC STEEL INDUSTRIES 


ENGINEERS AND CONTRACTORS « ESTABLISHED 1905 
2300 CHESTER AVENUE, CLEVELAND 
30 Rockefeller Plaza, New York, N. Y. 
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Phillips Oil Co.’s automatic canning at 


rate of 575 quarts per minute 


STREAMLINED LUBE PLANT 


OMPACT design, streamlined flow 

of materials and unique process 
combinations feature the new solvent 
lubricating oil plant of Phillips Pe- 
troleum Co., at its Kansas City re- 
finery. Operational flexibility is 
achieved and storage requirements are 
reduced, among other advantages. A 
continuous lube blending plant com- 
bines the base stocks with additives 
in a single, largely automatic opera- 
tion from refinery storage to can, 
drum or tank car. 

Designers had several things in 
mind when laying out this plant, 
which has a designed capacity of 1500 
BPCD of finished lubricating oils. 
First were product quality and yields, 
which dictated employment of solvent 
extraction methods and the avoidance 
of thermal decomposition during proc- 
essing. Clay finishing was to be car- 
ried out at low temperatures to avoid 
cracking and possible deterioration of 
the oil. Next, processing to yield a 
“good” color was desired, not because 
it is indicative of quality, but many 
buyers still are ‘color-conscious.” A 
flexible plant was required to meet 
changing market conditions and pro- 
duction at will of premium, heavy 
duty and competitive or “housebrand” 
grades. 

The existing lubricating oil facili- 
ties at the Okmulgee, Okla., refinery 
were outmoded and too small. Con- 
Sequently it was decided to combine 
all lube manufacturing operations in 
a larger refinery, geographically lo- 
cated closer to the center of Phillips’ 
marketing territories. Idle equipment 
which could be utilized was available 
at Kansas City. M. W. Kellogg Co. 
desisned and constructed the lubricat- 
ing oil refining units in cooperation 
with Phillips engineering staff under 
the technical direction of R. W. 
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By D. P. THORNTON, Jr. 
Southwestern Editor 


Henry. The Phillips company de- 
signed and built the compounding 
plant. 


The processing operations selected 
were vacuum distillation to split neu- 
tral oils from cylinder stock, propane 
fractionation to segregate two grades 
of bright stock and deasphalt the 
heavy bright and for all stocks phenol 
solvent extraction, followed by pro- 
pane dewaxing and clay finishing. 
This report will be concerned with 
departures from the conventional in 
plant operations. For basic process 
techniques and reader is referred to 
the many excellent descriptions which 
have been published in the past few 
years. 


Four Stocks Produced 


The first operation is two-stage 
vacuum distillation at low tempera- 
ture. A topped blend of Oklahoma 
crudes is heated to 680° F. in an all- 
radiant section, Kellogg A-frame, bot- 
tom-fired heater and charged to the 
first stage of vacuum distillation 
under an absolute pressure of 35 mm. 
of mercury. SAE 10 and 20 weight 
stock, plus heavy gas oil, are taken 
overhead in this tower while the 
heavy oils and tars are charged to 
propane fractionation. 


The overhead again is heated in a 
smaller furnace to 600° F. and enters 
the second vacuum still where an 
absolute pressure of 70 mm. Hg pre- 
vails. This column takes heavy gas 
oil overhead for return to the basic 
refinery, a light neutral oil corre- 
sponding to SAE 10 weight as a side- 
stream, and makes a bottom product 
of SAE 20 stock. The oil streams 





are carefully steam-stripped to pro- 
vide narrow boiling range fractions 
and stored for further processing. 
Fischer and Porter ‘“Viscorators”’ 
have been adapted to control product 
viscosity off these columns. 


By this arrangement, it will be 
noted, the stocks are not heated to 
levels where thermal cracking ‘could 
be expected to occur. Heater inte- 
riors always are black. The litera- 
ture contains many references to the 
effect that taking an SAE 30 or heav- 
ier stock overhead in vacuum distilla- 
tion may result in some cracking. 
With this view designers of the Phil- 
lips plant apparently concur and the 
separation of SAE 50 weight oil from 
heavier stocks is reserved for low- 
temperature fractionation with pro- 
pane in combination with propane de- 
asphalting. 

The installation of 2-stage tower 
propane fractionation at Kansas City 
is said to be the first commercial 
unit of its type. 


Heavy bottoms from the first vac- 
uum distillation are cooled and at 
some 700 psi. enter the first propane 
fractionation column. There are two 
ways in whieh this operation is per- 
formed, using two columns, as dia- 
gramed in Fig. 1 (Phillips may later 
add a third column, to provide for 
still closer fractionation and the pro- 
duction of a still heavier weight base 
stock). In Method A, heavy asphalt 
and tar bottoms are produced on the 
first tower, taking all lube grade 
stock overhead, and obtaining the 
split between the medium heavy oil, 
corresponding to SAE 50 weight, and 
a heavy bright stock of about 210 
Saybolt viscosity at 210° F. in the 
second column. Phillips uses the al- 
ternative Method B to produce these © 
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Streamlined Lube Plant 





two stocks, taking the medium heavy 
bright as overhead product in the first 
column and making the split between 
the heavy bright and tar-asphalt in 
the second column. 


Taking the desired products over- 
head, rather than one as a bottom 
product as in the other method, gives 
a product freer of contamination by 
asphaltic materials, Phillips engineers 
believe. This is demonstrated under 
present operation by color of the pro- 
pane-free fractionated stocks, which 
test between 4 and 41% NPA for the 
SAE 50 weight oil and 6 to 7 for 
the heavy bright before further proc- 
essing. The light colors indicate the 
stocks are substantially free of color- 
bodies, which have been carried down 
into the asphalt-tar bottoms off the 
last tower. 


Temperature control and propane: 
oil ratio are the essence of satisfac- 
tory operation of these columns, since 
the desired separations depend en- 
tirely on the differential solubilities 
of the various viscosity grades in pro- 
pane. Conditions are so chosen that 
propane will not tend to vaporize and 
operation near the critical point for 
propane is avoided. Temperature 
control is maintained by thermo- 
couples actuating inlet valves to 
steam coils in the tops of the towers. 
In the first column the top tempera- 
ture is 195° F., bottom 170° F., pres- 
sure 700 psi.; in the second, top tem- 
perature is 160°, bottom 130°, pres- 
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sure 500 psi. Following fractionation 
the stocks are freed of propane by 
flashing and steam stripping. 


Propane Recovery System 


Although conventional in many re- 
spects, the propane recovery step 
achieves 95% recovery without re- 
course to compression. This proce- 
dure likewise is employed in recover- 
ing propane from the dewaxing step 
later. In the dewaxing step the oil- 
propane solution is first flashed at 
285 psi., using a vessel heated with 
225 psig. steam coils. In a second, 
similarly heated vessel, the stock is 
again flashed at 250 psi., the vapors 
joining the original flashed vapors 
for total condensation with 85° F. 
cooling water to enter propane stor- 
age maintained at 210 psi. This is 
illustrated in Fig. 2. In the pro- 
pane heavy oil fractionating unit, the 
flashing pressures are still higher, and 
three high-pressure stages are used: 
1st. flash at 595 psi, 2nd. flash at 
580 psi, 3rd. flash at 385 psi. 


The stock is finally stripped and 
flashed in a vessel at 5 psig., using 
55-lb. plant steam for stripping. The 
effluent vapors are water scrubbed, 
then compressed to 250 psi., cooled 
and stored. The oil goes to inter- 
mediate storage for further process- 
ing. Propane storage consists of 
three vertical vessels, Fig. 3, which 
formerly were used as reactors in 
the refinery’s now-dismantled butane 





Blending of lube oils is handled by four automatic units at Phillips Oil 

Co.’s new plant in Kansas City, Kans. 

city of 90 gpm. and a fourth a capacity of 60 gpm. Each unit can han- 

dle three separate base stocks and three different additives simulta- 

Various set-ups are arranged by the master manifold using 
flexible hose, seen at the left 





Three such units have a capa- 
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isomerization unit, and this stco:age 
supplies all propane used in fractiona- 
tion and dewaxing. 


One of the problems associ:ted 
with handling of propane in qu:nti- 
ties required for heavy lube /rac- 
tionation and dewaxing is the ques- 
tion of leaks. Reda deepwell pumps 
are used at Kansas City. The deep- 
well design was chosen because there 
are no stuffing boxes to leak since 
the driving motor is sealed within the 
the liquid stream itself. 


From this point on, lube stock 
flows are not continuous. Instead, 
each of the four primary stocks is 
stored, to await its turn for individual 
processing through the remaining 
steps of phenol extraction, propane 
dewaxing and clay finishing. The re- 
finery does not at present finish its 
waxes and could, if crude wax market 
conditions warrant, use the unfinished 
wax as a catalytic cracking stock. 


Principal reason for the prepara- 
tion of four narrow-cut lube stocks 
is to permit the optimum degree of 
refining for each and this, in turn, 
was partly responsible for selection 
of the methods of fractionation, ac- 
cording to Phillips’ engineers. Pro- 
pane tower fractionation seemed the 
best way to separate the heavy lube 
stocks without danger of thermal 
decomposition. 


Propane dewaxing was a logical 
choice, since propane handling equip- 
ment would be needed anyway, and 
because this single solvent could be 
used on the full range of differing 
viscosity stocks without complica- 
tions in adjusting components of the 
solvent. Phenol extraction works 
well with propane fractionated 
stocks, and because it too employs 
but a single solvent, this method 
was selected for viscosity-index im- 
provement. 































































































Phenol Extraction 


The use of narrow-cut stocks in 
solvent extraction improves the yield 
of quality oil. If a stock having a 
wide boiling range is solvent ex- 
tracted, the lighter portion of each 
fraction is necessarily over-extracted 
in order to sufficiently refine the 
heavier portions of that fraction. 
Over-extraction removes desirable 
hydrocarbons which tend to inhibit 
oxidation in service, thereby lowering 
the yield and increasing additive re- 
quirements. By treating narrow 
boiling-range fractions to the opti- 
mum degree for each, then blending 
any desired combinations of refined 
oil stocks, inherently more stable 
and serviceable mineral oil products 
are secured. 

The phenol extraction unit is 
largely standard except for special 
provisions for heat economy in strip- 
ping and the use of more than usual 
number of extraction trays in the 
treating tower. The stocks are re- 
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fned to two different levels—one for 
competitive grade motor oil and a 
higher level for premium and heavy- 
duty oils. 

The phenol extraction tower, form- 
erly used for butane-splitting, is 95 
ft. high in comparison to the 65-ft. 
height commonly used. This was 
filled with new internals and con- 
sequently there are 24 trays, four 
more than usual. This has been found 
a distinct advantage, because the re- 
sulting higher extraction efficiency 
permits the use of a lower phenol- 
to-oil ratio than customary to get the 
desired viscosity-index improvement. 
A marked increace in yields has been 
noted also, at the expense of more 
phenol in the system. 


Principal innovation in heat econ- 
omy on the phenol unit is on one of 
the extract recovery towers. This 
tower’s function is to take a constant 
boiling mixture of phenol and water 
overhead, delivering dry phenol-oil 
solution bottoms to another tower 
for final recovery. In the conven- 
tional design the charge stream is 
preheated by exchange and enters 
the tower partially as a vapor. The 
vapor condenses due to tower tem- 
perature at this point, thereby in 
effect losing some of the effects of 
preheat. 


The Phillips tower preheat train 
has the usual exchanger sequence, 
but adds a flash tank between suc- 
cessive banks. Overhead from this 
flash tank is injected high in the 
tower, where tray fluid composition 
is approximately the same. The 
liquid bottoms then are preheated 
further before entering the tower at 
a slightly lower point than usual. 


Dewaxing and Finishing 


The propane dewaxing unit oc- 
cupies most of a large two-story 
building at the east side of the plot, 
with compressors on the ground 
floor and three 400 sq ft. con- 
tinuous rotary filters occupying the 
second. In most respects the proc- 
essing is entirely conventional. Its 
unusual features are the propane re- 
covery system previously described, 
steam engine-driven propane com- 
pressors and use of water-coalescers 
in the chiller train. 

Two 1000-hp. steam-driven, direct- 
coupled Ingersoll-Rand compressors 
are used, taking steam at 225 psi. and 
‘xhausting at 55 psi. Steam drive 
Was selected largely as a steam- 
balance proposition for the plant. 
The nominal 50 psi. exhaust steam is 
used for stripping operations, for 
reflux heating coils in the propane 
fractionation step discussed earlier 
and for tank farm heating. Less 
maintenance is anticipated than with 
engine drives, also. 

Filters have standard Oliver in- 
ternals, recased by Kellogg to with- 
stand higher pressures. 

It s planned to add a_ specific 
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gravity recorder on both the warm 
and the chilled solution streams; 
these streams are now controlled as 
to relative volumes of propane and 
oil in the mixture and as to tempera- 
ture. This additional instrument will 
serve as a check on the accuracy 
of proportioning the propane to the 
oil to be dewaxed. 


The Phillips plant is said to be the 
second propane dewaxing plant uti- 
lizing water coalescers to minimize 
freeze-ups. In earlier designs, a bat- 
tery of heat exchangers was relied 
upon to remove this water as ice in 
prechilling the propane. When an 
exchanger ‘freezes up,” it is taken 
off-stream to thaw out, cleaned and 
returned to service. 


In the Phillips plant the propane is 


first cooled to 34° F. by exchange, 
then run to a vessel called a “pot”— 
simply a settler—where the water 
drops out. The remaining water is 
removed in the chillers, as in other 
plants, but the quantity is so small 
that, instead of taking an exchanger 
out of service every 5 to 6 hours, the 
usual case, in this plant thawing out 
is necessary only about every 48 
hours. 


The clay contacting plant is con- 
ventional except for the fact that 
maximum contact temperature is 
limited to avoid thermal decomposi- 
tion, no fired heater is used and the 
oil is deodorized and dehumidified fol- 
lowing contacting. Heat for this 
“cold contacting” is furnished by 225 
psi. plant steam with a maximum 
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Fig. 1—Two systems of 2-column propane fractionation of heavy lube stocks. 
Phillips uses Method B, taking lube stocks as overhead product 
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Fig. 2—Diagram of propane recovery system used at propane fractionation and 
propane dewaxing units. Propane recovery is 95% without use of compressors 
by stage flashing and cooling with 85° F. water 
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permissible temperature for the oil 
set at 360° F. Oliver precoat filters 
are used to remove the clay. 

The deodorizer and dehumidifier is 
a vessel having for its sole internal 
an inclined plate with ribbing ar- 
ranged in the familiar baffle style to 
spread the oil out into a thin, even 
film. A pressure of 4 mm. Hg is 
maintained. By spreading the oil out 
into a thin sheet, simultaneous re- 
moval of odors (from small quanti- 
ties of volatile matter) and water 
are achieved. 


The final processing step is a clean- 
up operation to make certain no 
clay or other solids remain in the oil. 
The after-filters are Bowsers, con- 
sisting of multiple tubes of resin- 
impregnated cellulose capable of re- 
moving solids down to two microns 
diameter. Careful final examinations 
are made at this point to assure that 
stocks meet specifications and no 
contaminants remain before permit- 
ting oil to continue to plant storage. 

Plant storage is conventional ex- 
cept that it protects the oil against 
absorption of moisture due to tank 
breathing. A closed system is main- 
tained by tieing all vents into a 
common manifold. Any air which 
enters must first pass through a 
bauxite drier. The oil now is ready 
for blending and packaging. 


Blending and Packaging 


The canning plant is the “show- 
place” of the Kansas City refinery. 
It can handle more than 150,000 gal. 
of lubricating oil per 8-hour shift 
and the one-story building has 91,000 
ft. of floorspace. Fig. 3 shows the 
floor plan. The left third of the 
building is devoted to can and drum 


storage, and used drum recondition- 
ing. The right third also is storage, 


‘for canned and drummed products. 


The central third is occupied by con- 
tinuous, automatic blenders, drum 
and canning machines. Adjoining the 
building is tankage for base stocks 
and a large used-drum storage yard. 


A basic feature of this plant is that 
everything has been designed for 
assembly-line production and no tank- 
age is provided for finished oils. For 
every stock and additive tank there 
is a separate line and pump direct to 
the blending machine, where connec- 
tions are made with flexible metal 
hose; thus there is little chance for 
contamination and poor excuse for a 
mix-up. The maximum of flexibility 
is apparent. All pumps are reversible, 
so that lines can be pumped out to 
further avoid contamination. Transfer 
lines from refinery to compounding 
plant storage are enclosed in a steam- 
heated trench, and all outside plant 
lines are steam-traced and insulated. 


In the first stage of operation, used 
drums from the storage yard are 
inspected for rust or dents and then 
usable drums are moved by chain 
conveyor into the building. As they 
enter, they are spilled head down on- 
to a roller conveyor built over a 
drainage trench. At the other end 
they are turned over automatically 
and carried to the drum cleaning 
area, where two 6-unit reconditioners 
wash and dry them inside and out. 
The drums then are again carefully 
inspected, and diverted on conveyors 
either to the paint booth, the repair 
section, or to junk. From the paint 
booth the drums pass through an 
infra-red ray drying tunnel and are 
allowed to cool. An average rate of 
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Fig. 3—Diagram of the floor plan for the continuous lube compounding plant 
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over 100 drums per hour car be 
handled in these preparatory opera- 
tions. 


Reconditioned drums, together with 
any new ones necessary, are given a 
final inspection and then pass by con- 
veyor through a tunnel under the 
working area to the drum filling 
area. 


Blending is performed by four auto- 
matic Cornell homogenizing units, 
three with a capacity of 90 gpm. and 
one, 60 gpm. Each can handle up to 
three base oils and three additives 
simultaneously and, 
thoroughly blending the components, 
they deaerate and dehydrate the 
blend. A steam heater for the oil is 
provided ahead of the homogenizer to 
assure proper temperature, and a 
water cooler, controlled by refrigera- 
tion equipment, reduces the blended 
oil to proper canning temperature. 

Oil leaving the blenders goes di- 
rectly to drum or canning machines, 
or to tank cars. 


Drums are filled by volumetric tem- 
perature-corrected meters on hose- 
type drum fillers. Two Bowser and 
two Empire Thermostatic Drum Fill- 
ers are used. Drums are stenciled just 
before filling to identify the product 
and placed on wooden pallets which 
are roller conveyed past the fillers. 
Following closing and sealing, the 
drums move to the end of the con- 
veyor, to be moved by fork trucks to 
the north end of the building for 
shipping. There are three conveyor 
lines, with two fillers per line. 


The canning section has three Con- 
tinental Can Co. filling machines; 
with the respective capacities per 
minute of 250 one-quart cans, 150 
one-quart cans and 35 five-quart 
cans. Each has boxing and sealing 
equipment and at the end of the con- 
veyor the sealed cases are stacked 
on pallets for movement by fork 
trucks. 


All packages for a given transport 
truck order are assembled at one 
point on the floor before the truck is 
ordered to pick up the load. Six 
loading docks are available. Box 
car orders are loaded direct from the 
fillers by electric fork trucks. Five 
box-car loading spots are located in- 
side the building and seven outside. 
An 8-spot tank car loading and un- 
loading rack is outside the building. 


Three small batch blending tanks 
inside the building provide for blend- 
ing small quantities of “specialty 
oils” which cannot be handled econo- 
mically by the automatic homogen- 
izers. Two are of 324 gal. and the 
other holds 810 gal. A weight-type 
drum filler is provided for these 
tanks. Nearby are ten melt-down 
tanks for heating and removing 
from drums the various additives 
necessary; connections are provided 
to homogenizers or the small batch 
blenders. 
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RADIOGRAPHY — 


A Refinery Corrosion Inspection Tool 


By J. H. STEWART 


Industrial Radiography Laboratory, Beaumont, Texas 


Radiographic inspection is being used by some Gulf 
Coast refiners for determining corrosion, wall thickness 
and other conditions of vessels, piping and so on. Its ad- 
vantages are that, in many instances, equipment to be 
studied need not be shut down, and that a source of 


ADIUM now is being used in pe- 

troleum processing plants as a 
convenient means to determine metal 
thickness, the presence of corrosion, 
and for general inspection, in addi- 
tion to its more common use for 
checking welds and examining met- 
als for cracks and slag inclusions. 
Its particular advantages lie in the 
fact that: we 


1. A very small quantity is an ex- 
ceedingly potent source of radiation 
(gamma rays). 

2. No bulky apparatus is required. 

3. The radium container can be 
inserted in a small or cramped space. 

4. A source of electric current is 
not necessary. 

5. Unless in motion, the equipment 
to be studied often does not have -to 
be shut down. Dismantling usually 
is unnecessary. 


A number of oil companies on the 
Gulf Coast now are using radio- 
graphic inspection for corrosion sur- 
veys of refinery vessels, piping, and 
fittings, well equipment, pipe lines, 
and the like. Measurements are con- 
sidered accurate; however, radio- 
graphic equipment does have the 
Same disadvantage as X-ray inspec- 
tion means—it does not provide an 
immediate answer, as do such devices 
as the Penetron (also using a form 
of radium): or other instruments us- 
ing sound waves or magnetism. A 
photographic negative is required, 
and especially trained personnel must 
interpret the results. Consequently, 
most companies find it convenient to 
employ “outside” service organiza- 
tions as an adjunct to their inspec- 
tion departments. 

Theoretically, a radiographic in- 
Spection is no more complicated than 
the better known X-ray examina- 
tion. The method consists essenti- 
ally in placing a radium container at 
4 Suitable distance on one side of the 


Fig. |—Schematic diagram of how 
fadicgraphic inspections are made 
‘ith notes on interpretations 
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electric current is not necessary. The technique required 
is such that in most cases outside service organizations 
are used. The usual precautions for the storing and use 
of radium must be followed to protect personnel and 
avoid “fogging” of film. 


“ILLUMINATION” PATH 


MEASUREMENT ACCURACY 
5% OF TOTAL AVERAGE 
THICKNESS 


_STANDARD COMPARATOR 
KNOWN DISTANCE 


PHOTOGRAPHIC FILM 


HEAVY SHADOW 
CAST BY WALL 


SHADOW CAST 
BY “STANDARD” 


SUPERIMPOSED SHADOW 
OF TWO WALLS 


THICKNESS MEASUREMENT 
ACCURACY 0.01% 4 
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Radiography 





Fig. 2—Radiograph of visbreaker furnace tube showing 

internal pitting at weld bead, generalized corrosion of 

wall and dissimilar thickness of adjacent pipe joints.. Rec- 
tangular spot on wall is measurement standard 


object to be inspected and a special 
type of photographic film in a holder 
on the opposite side. After the de- 
sired exposure has been made the 
film is developed, dried, and exam- 
ined. 


Examination of the “photograph” 
may be visual, by densitometer, or 
both. Cracks and other discontinu- 
ities, including welds, show up as 
shadows of varying density as in the 
familiar X-ray negative. Localized 
corrosion—pitting—often is similar 
in appearance to a slag inclusion or 
cavity, while areas of generalized 
corrosion are lighter in appearance 
(less dense) than unattacked areas. 


Interpreting the Radiograph 


The radium source for all practical 
purposes may be considered as a 
theoretical point source “illuminat- 
ing’”’ the specimen. This is particu- 
larly important in interpreting the 
result, as may be seen from the dia- 
gram of Fig. 1. 


The “standard” gage, shown 
mounted on the side of the pipe used 
for illustration, is the reference to 
which all measurements are made. 
The actual dimensions and composi- 
tion of the standard are not critical 
but true dimensions must be accur- 
ately known. The standard should 
be placed tangential to the object 
and approximately at right angles 
to the radiation path. Calipering its 
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apparent size on the radiograph and 
relating this to its known size gives 
the “correction factor” to be applied 
to all measurements made on the 
radiograph. 

Thickness determinations, as cor- 
rected, range in accuracy from 0.01 
in. for the heavy wall shadows to ap- 
proximately 5% of the thickness in- 
volved for the superimposed area of 
the double thickness of pipe in the 
center of the radiation path. Thus, 
while wall thickness measurements 
of the pipe at its edge are quite ac- 
curate, that of the two superimposed 
areas amounts to an average thick- 
ness. 


By their shadows, irregularities can 
be accurately located on the object 
inspected, even though the shadows 
may be superimposed on _ others. 
Shadowy areas of sharp, definite out- 
line are on the side of the object 
next to the film. They are so close, 
in other words, that they are not 
much distorted by divergence of rays 
from the point of “illumination.” 
Fuzzy, shadowy areas, on the other 
hand, are at a much greater relative 
distance from the film. 


Generalized corrosion, as well as 
localized pitting, is measured by the 
relative density of the shadows cast. 
In this case an optical instrument 
known as a “densitometer” is re- 
quired for accurate comparisons. In 
any case, the measurement is rela- 


Fig. 3—Oblique view of same pipe joint at weld. Pits at 

right are distorted, being on far side of pipe from film. 

Note effects of wear from turbining as consequence of 
different pipe inside diameters 


tive, but it may be tied to a known 
thickness of metal by radiographing 
the standard under the same con- 
ditions (preferably on the same film) 
used for the object. Ordinarily, suf- 
ficient accuracy is obtained by set- 
ting the densitometer at zero on the 
lightest shadow visible and then com- 
paring this with other parts of the 
radiograph. 

By a knowledge of the distances 
between radium and object, as well 
as between object and the standard 
comparator, location and depth or 
size of pits, cracks, and foreign ma- 
terials can be estimated by calipering 
and applying the distortion correc- 
tion. The thickness of remaining 
metal is indicated by relative den- 
sity ef the shadow. 

So-called “‘penetrameters” are used 
frequently to measure the “radio- 
graphic sensitivity” of the exposure. 
They serve as assurance to the ra- 
diologist that a satisfactory exposure 
was made. ‘Penetrameters” are spe- 
cimens of the same metal as the 
object being examined. Their thick- 
ness is accurately known and sets 
should be available ranging from 2, 
4 and 8% of the thickness of the 
metal under investigation. They are 
taped to the specimen itself, if pos- 
sible on the side away from the film. 
Their shadows are particularly valu- 
able in estimating thicknesses by 
densitometer measurements. 

The photographs of Figs. 2 and 
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TABLE 1—Sample of Data from Radiographic Survey of Vis-breaker Furnace Tubes 


Position 


Tube No, Factor 1 2 
99 0.638 0.384 0.405 
104 0.698 0.476 0.524 
150 0.683 0.570 0.546 
115 0.698 0.605 0.589 
&5 0.654 0.589 0.589 
186 0.682 0.455 0.420 


Densitometer 
3 4 1 
0.287 0.298 0.342 
0.547 0.468 0.478 
0.601 





3 were made of a visbreaker coil 
in the furnace of a large Gulf Coast 
refinery in the course of a radio- 
graphic inspection for corrosion. The 
results are of considerable interest 
for, as often happens, they revealed 
the presence of the unexpected. 


Fig. 2 shows a section of a vis- 
breaker furnace coil in the area of a 
weld with thickness determinations 
of critical areas marked. The pit- 
ting-type corrosion attack in the 
weld bead is very evident. In the 
original negative it is not difficult to 
distinguish between fuzzy-appear- 
ing pits and sharply-defined ones, de- 
noting areas on the far and near 
sides of the pipe, respectively. The 
numerals denote thickness of metal 
remaining. Table 1 shows some of 
the data from this survey. 


This and other photographs of sim- 
ilar areas also indicated why the re- 
finery maintenance department was 
reporting unexplained trouble. In- 
spection of the dense wall shadows 
clearly reveals that the two pipes 
joined at the weld do not have the 
same wall-thickness. Thus, when the 
coils were turbined the cutter blades 
actually wore away part of the pipe 
wall where two different wall-thick- 
nesses were involved. 


Fig. 3 is a similar view, with the 
radium at an acute angle to the ma- 
jor axis of the pipe. This shows the 
weld area as an ellipse, shadow su- 
perpositioning of weld-bead pitting 
is eliminated, and permits more ac- 
curate, measurement of pit depth. 


Fig. 4 shows the application of ra- 
diographic inspection to distillate 
well corrosion and illustrates the dual 
advantages of the method because of 
its ready portability and independ- 
ence of electric power circuits. The 
ell on this gathering line, to the side 
of a Christmas Tree, was suspected 
of damage. The effect of a com- 
bination of erosion and corrosion in 
the curve of the ell is evident from 
the marked thinning of the wall 
which can be noticed at that 
Point. Other portions of the ell 
and adjacent pipe do not seem to 
have been materially damaged. It 
was not necessary to disturb well 
operation for this inspection. 

Fig. 5 represents a small centrif- 
ugal pump. The internal arrange- 
ment of parts is quite clear and, on 
the original, some of the individual 
balls in the shaft bearing may be 
distinguished. As reproduced for 
publication, the shaft bearing is vis- 
ible as concentric with the fluid in- 
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let flange, both circumscribing the 
dense spot representing the impeller 
shaft. It can be noted also that 
some of the casing nuts had been re- 
moved before the radiograph was 
made. 


Making the Radiograph 


The decision of where to make the 
inspection has no specific rules, Usu- 
ally points are selected as the plant 
inspection department designates 
and generally the same criteria gov- 
ern as in selecting areas where drill- 
ing for direct measurement. is prac- 
ticed. In “new” cases where there 
is no backlog of. experience, it may 
be necessary to make “exploratory” 
shots until something of significance 
is found. Under such circumstances, 
prime suspects usually are the areas 
of, and adjacent to, welds and 
swages, or where leaks hamwe been 
observed, followed in importance by 
areas containing elbows or sharp 
turns. Unless the subject is a fur- 
nace tube or large vessel, where ac- 
cess to the interior is necessary, the 
equipment need not be shut down. 


Generally it is desirable to re- 
move the insulation from lines be- 
cause the nearer the film is to the 


surface of the pipe the clearer will 
be the shadow picture. Where the 
line is extremely hot this cannot be 
done, as great heat will damage the 
films. In some “hot jobs” it is nec- 
essary to use additional insulation 
and provide for cooling air circula- 
tion between film holder and pipe. 
Temperatures in excess of 150-160° F. 
will damage radiographic film. 


Suggested practice calls for sten- 
ciling lines and areas, and filling in 
the depression with metallic lead. 
This positively identifies the area ra- 
diographed and at the same time fa- 
cilitates positive relocation of the 
area for future reference. 


Exposure times vary with the dis- 
tance of radium to film, the quantity 
of radium, the filters used, and also 
the thickness and kind of metal un- 
der examination. 


A given capsule contains a speci- 
fied amount of radium, hermetically 
sealed in a silver “bullet.” This is 
placed within a duraluminum con- 
tainer for use. Rings at strategic 
locations on the container permit at- 
tachment of string to support the 
container in place and for handling 
during placement. Radiation inten- 
sity from a‘ specific container is ac- 
curately known and drops less than 
3% per century, as long as the “bul- 
let” is not ruptured. Radium,. or 
some other source of gamma rays 
such as radioactive cobalt, may be 
leased and is under control of the 
U. S. Atomic Energy Commission. 


Since radiation intensity remains 
constant, a knowledge of metal com- 





Fig. 4—Effect of corrosion in distillate wells is shown in this radiograph of piping. 
Note erosion and corrosion has dangerously thinned area of the bend in the ell; 
adjacent fittings are unattacked 
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Radiography 











Fig. 5—Radiograph of small centrifugal pump, showing impeller, bearing ring 


and inlet flange. 


Impeller shaft can be distinguished clearly on original 


negative, and some of the balls in the bearing 


position and thickness, “film factor,” 
and distance of radium to film per- 
mits accurate estimation of required 
exposure time. Sometimes exposures 
range up to one hour; ordinarily 15 
to 30 minutes is sufficient. Quite 
frequently inspections of several 
areas are made simultaneously, us- 
ing the same radium source. Where 
vessels or pipes exceed 36 in. in diam- 
eter, best results will be secured by 
placing the radium inside. Metal 
thicknesses of up to 10 in. of steel can 
be radiographed without excessive 
exposure times but best results are 
obtained where total thickness does 
not exceed 6 in. 


The relative positions of radium, 
object of interest and film are impor- 
tant and are learned by experience: 
often these are critical for satisfac- 
tory interpretation. Not only may 
the distortion of shadows and geo- 
metrical appearance be _ radically 
altered by different positions, but 
good “visibility” and exposure times 
are affected as well. 


Various mechanical expedients may 
be necessary to orient film, object 
and radium properly. This is espe- 
cially true in restricted working 
spaces. “Filters” such as aluminum, 
cadmium, lead and other metals may 
be used to screen out various un- 
wanted radiation wavelengths to per- 
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mit outlining special objects; “‘inten- 
sifiers” are used similarly to bring 
up contrasts. Composition of these 
radiographic aids and their place- 
ment on film or object are common- 
ly considered ‘“‘tricks of the trade.” 


Safety Practices 


Last, but not least, proper pre- 
cautions must be taken at all times 
in the presence of radium, whether it 
is stored or in use, to protect per- 
sonnel and avoid “fogging” of film. 
The reputation of radium as a deadly 
material is undeservedly bad and re- 
sults :largely from ignorance and 
carelessness. Radium is no more 
dangerous to use than an X-ray ma- 
chine and will not induce secondary 
radioactivity in materials with which 
it comes in contact. It is not an 
atom bomb but, like sulfuric acid or 





TABLE 2—Safe Working Distances for 
Radium, Daily Exposures* 


Safe Distance 
Milligram-hours feet** 
100 3 
200 4 
400 6 
800 8 
1600 11 
3200 15 





* U. S. Bureau of Standards. 
** With air as an insulator. 
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strong caustic, it can cause d ath 
if mishandled. 

A radium “burn” is like an X ray 
“burn” in that it is insidious, ¢ ives 
no .warning for hours up to cays. 
Exposure effects are cumulative ver 
short periods. The presence of ra- 
diation may be detected by blac <en- 
ing of photographic film, fluorescence 
of some compounds of barium, piati- 
num or zinc, the Geiger counter and 
the electroscope. Geiger counters 
and occasionally electroscopes are 
used to survey radiographic set- 
ups for harmful radiation. 


The obvious safe practice is to 
keep radium shielded behind lead at 
all times when not in use by trained 
personnel. The table of safe work- 
ing distances determined by the U.S. 
Bureau of Standards and reproduced 
in Table 2 should be used as a guide. 
Metal such as lead is an excellent 
shield, and thick brick or concrete 
walls offer considerable protection. 
The maximum safe human dose is 
considered as 100 milliRoentgens in 
eight hours or the radiation from 100 
mg. of radium 3 ft. away for eight 
hours. 

Unshielded radium should never be 
left unguarded, carried in the hand 
or pocket under any circumstances. 
Film should be positioned and every- 
thing made ready before the radium 
is brought from its lead box to make 
the radiograph. A “dummy” con- 
tainer should be used in arranging 
positioning, supports, etc. 


Workers should wear light-tight 
film badges containing radiographic 
film covered by lead, aluminum and 
cadmium screens of varying thick- 
nesses; these permit measurement of 
amount and kind of any radiation to 
which the wearer has been subjected. 
Developed daily as a routine safety 
assurance, they can be developed im- 
mediately in the event the wearer 
believes he has had a “dose.” 


A blood count after a few hours 
will confirm a positive badge warn- 
ing. Should the count be less than 
5000 white cells, another count should 
be made seven days later to observe 
progress. Meanwhile the worker 
should be relieved of radium-handling 
duty. If the count still is low, the 
worker should not again be exposed 
to possible further radiation until the 
minimum white count level is re- 
stored. All personnel should have 
blood counts made every three weeks 
as a routine precaution against ac- 
cumulative exposures. 


It is advisable to erect barriers 
carrying signs warning passers-by of 
possible danger during radiographing. 
Care should be taken not to acci- 
dentally expose other personnel work- 
ing in the vicinity and, if necessary. 
move them to a safe distance. Pres- 
ence of idle on-lookers should be firm- 
ly discouraged. The radium store- 
house should be kept locked to dis- 
courage the curious. 

































om ows Oe SO 





JBE OIL PLANT 





The Pennzoil solvent (ketone-benzol) dewaxing plant at 
Oil City, Penna., is the first installed to operate in “re- 
verse sequence”, producing finished grade of wax at an 
intermediate temperature in a primary operation, followed 
by production of low pour point oil in the fincl operation. 
Changes in the primary distillation equipment at the refin- 
ery eliminated the slop wax distillate fraction. 


The six rotary drum vacuum filters of the dewaxing unit 
are arranged so four can be used either for the primary 
or dewaxing operation. A design innovation is the use 
of individual rotary pumps for removing the wax mix direct- 
ly from the filters. The processing of cylinder stock is sub- 
stantially the same as for neutral wax distillate. A re- 
pulp cycle was added and successfully achieved higher 


yields of both wax and neutral. 


This paper was presented at the 47th Annual Meeting 
of the National Petroleum Assn. in Atlantic City, Sept. 15, 
under the title “Solvent Dewaxing and Wax Manufacturing 
from Pennsylvania Grade Crude Oil.” It is published here 


in essentially its complete form. 


Chillers for chilling oil-wax and solvent mixtures 


‘Reverse Sequence’ Dewaxing 
Cuts Solvent, Refrigeration Needs 


By J. M. HINMAN, General Superintendent, Pennzoil Co., 


and R. R. MADDOCKS, Process Engineer, Arthur G. 


HE solvent (ketone-benzol) de- 

waxing plant of the Pennzoil Co., 
Oil City, Pa., is the first to be de- 
signed on the so-called “Reverse Se- 
quence” basis. 

The normal sequence of practice 
in the past has been to dewax the oil 
first and reprocess the wax as a sec- 
ond step. Many such installations 
consisted of a separate unit for the 
two operations, which could be prac- 
ticed in series or parallel flow. 

The advantage of the “Reverse Se- 
quence” operation over the “Normal 
Sequence” operation is the production 
of a finished grade of wax at an in- 
termediate temperature in a primary 
operation, followed by the production 
of low pour oil in the final low tem- 
perature operation, thereby reducing 
the requirements of both refrigera- 
tion and dilution solvent. The inter- 
mediate dewaxing temperature re- 
quired for wax production is deter- 
mined by the melting point of the 
wax desired. 

The Texaco Development Corp. is 
the licensor of the process. The unit 
itself was designed and constructed 
by Arthur G. McKee & Co. 

In addition to the base contract for 
the design and construction of the 
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Solvent Dewaxing Plant, the McKee 
company studied the pertormance of 
the existing primary distillation 
equipment. As a _ result, certain 
changes were made to eliminate the 
usual “slop wax distillate” fraction. 
These changes provide a means of 
continuously refractionating a heavy 
wax bearing distillate resulting from 
the manufacture of high flash cylin- 
der stock. ‘This refractionation yields 
a wax distillate overhead, which con- 
tains a crystalline type wax. The re- 
sulting bottoms are returned to the 
main fractionating tower and intro- 
duced directly above the bottom 
stripping section. 

The solvent dewaxing plant at Oil 
City was designed to remove 260 
BPOD of product wax (130-133° F. 
melting point) and 130 BPOD of slop 
wax when dewaxing 2500 BPOD of 
neutral oil to 0° F. pour point, or re- 
move 80 to 85 BPOD of microcrystal- 
line wax (140-145° F. melting point) 
and 128 BPOD of slop wax when de- 
waxing 1600 BPOD of residual cylin- 
der stock to +5 to 0° F. pour point. 
(The aforementioned numerical val- 
ues are given for exemplification and 
are not necessarily the exact process 
design or operating quantities, but 





McKee & Co. 


are reasonable approximations.) A\l- 
though these design data represent 
the primary design basis, one must 
realize that the demands for various 
waxes continually change. There- 
fore, a plant of this type must be 
capable of handling a wide range of 
waxes in distillates and produce the 
most favorable product by the best 
practical means. In order to provide 
this flexibility, consideration was giv- 
en to the possibility of performing 
three general types of operation, 
namely, (1) producing wax and de- 
waxing oil by reverse sequence, (2) 
dewaxing oil and repulping the wax- 
es by normal sequence and (3) con- 
ventional solvent dewaxing only. Re- 
ferring to the accompanying simpli- 
fied flow diagram, Fig. 1, the flow 
through the unit is as follows: 


Reverse Sequence 
Neutral Operation 

In charging neutral stock, the 
stock is chilled to the desired pri- 
mary filtering temperature by means 
of a water cooler, exchange with cold 
dewaxing filtrate and final chilling 
by direct expansion of ammonia. The 
primary filter temperature is deter- 
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“Reverse Sequence”’ Dewaxing 
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Fig. 1—Above and at bottom of page: 
flow chart of Pennzoil’s dewaxing plant 


mined by the desired melting point 
of the product wax. In this particu- 
lar case, the primary filters are op- 
erated at 30° F. and the product wax 
has a melting point of 130° F. Chill- 
ing of the charge oil is started in the 
absence of solvent and during chill- 
ing solvent is added in increments 
at one or more points. Such gddi- 
tion of solvent tends to promote 
crystal growth without the customary 
occlusion of oil. The small dense 
crystals formed under such condi- 
tions can be easily washed. This 
condition of the wax crystal contrib- 
utes much to the low oil content of 
the final wax product. 


The cold filtrate exchangers and 
the ammonia chillers are of the 
double pipe, scraped surface type. 
The cooling medium flows through 
the annular space between the two 
pipes of which the outer pipe is 8 
in. in diameter and the inner 6 in. 
The inner pipe contains a rotary 
scraper, which aids in chilling by 
preventing accumulation of wax due 
to settling or to its adhering to the 
pipe wall. The cold filtrate exchang- 
ers and ammonia chillers are built 
up so that each group contains 12 or 
14 sections, 45 ft. long, arranged in 
two stacks, each containing 6 or 7 
tubes respectively. 


The primary filter feed tank pro- 
vides gravity flow to three rotary 
drum vacuum filters. The filter hood 
contains flue gas (CO, and nitrogen) 
under a slight pressure, and a vacuum 
is maintained in the filtrate receiver 
by means of a vacuum pump. This 
vacuum pump circulates flue gas 
which facilitates cake drying and 
cake discharge. The speed of the 
drum rotation is 3 to 4 minutes per 
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revolution. However, this can be 
and is varied. The rotating element 
is made up of a number of shallow 
compartments over which is placed 
screen and cloth. These compart- 
ments are connected by separate pipe 
systems to ports in the trunnion. 
Only % of the drum is submerged 
in the material to be filtered. When 
the submerged compartments are sub- 
jected to a vacuum, the filtrate is 
drawn through the hollow trunnion 
and wax is deposited on the drum. 
When a compartment emerges from 
the liquid, the ports draining that 
compartment enter a compartment 
of the valve in which a vacuum is 
maintained which is independent of 
the vacuum during’ the cake form- 


ing portion of the cycle. Chilled solv- 
ent for reducing the oil content of 
the wax cake by a “piston displace- 
ment” type of wash is sprayed upon 
the surface of the deposited wax. 
After a section of the filter has 
passed through the cake forming and 
cake washing portions of the filtra- 
tion cycle, it enters a cake drying 
zone. A third degree of vacuum, in- 
dependent of that in the cake form- 
ing and cake washing zones, is main- 
tained during cake drying. When 
the cake is reasonably dry, a back 
blowing set of ports is reached and 
bond between the cake and the filter 
cloth is broken so the cake slides 
freely over a deflector plate into a 
trough, where rotating scrolls remove 
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it into a wax mix receiver. For the 
first time individual rotary pumps 


pumped through a _ double pipe, 
scraped surface, cold oil exchanger 


were successfully installed for the re- 
moval of wax mix direct from the 
filters. Previously, reciprocating 
pumps were used with a fair degree 
of satisfaction to pump the wax from 
a tank into which the scrolls dis- 
charged the wax. A three-lobe ro- 
tating positive displacement pump is 
very satisfactory if operated at a 
suitable speed. The wax mix com- 
prising about 60% solvent as re- 
moved from the primary filters is 
transferred through a steam heater 
to a product wax mix surge tank 
prior to wax recovery. 


and then chilled to the desired de- 
waxing temperature in double pipe, 
scraped surface, direct expansion am- 
monia chillers. The final tempera- 
ture is determined by the desired 
pour point of the dewaxed oil. Solv- 
ent is added incrementally during 
chilling as in the previous step. 

The chilled oil-solvent mixture 
flows by gravity from the feed tank 
to the three dewaxing filters, where 
it undergoes a similar process as in- 
dicated -for the primary filters. In 
this operation the wash filtrate is not 
segregated from the dewaxed oil fil- 


pumped back through the aforemen- 
tioned cold oil exchangers, through 
two solvent coolers and thence to the 
recovery section. The slop wax mix 
is transferred from the filter through 
a steam heater to the slop wax mix 
surge tank prior to recovery. This 
soft low melting point wax removed 
during the second filtration has a 
rather limited market compared to 
the demand for the harder type. 


For flexibility, the six operating 
filters are arranged so that four fil- 
ters can be used for either the pri- 
mary or dewaxing operation. Each 
filter contains 500 sq. ft. of surface. 

All heat in the solvent recovery 
section is supplied by 135 psig. steam. 
The steam requirement is kept to a 
minimum by multiple effect evapora- 
tion. 

The dewaxed oil filtrate entering 
the recovery section is preheated by 
dry solvent vapors (vapors from first 
and second atmospheric evaporators), 
stripped oil, and overhead vapors 
from the pressure evaporator. The 
solvent is flashed off in three stages 
and the product oil is finally steam 
stripped to remove any remaining 
traces of solvent before transferring 
to storage. Of the total solvent con- 
tained in the dewaxed oil filtrate, the 
volume flashed off in the respective 
stages is as follows: 47% in the first 
atmospheric evaporator, 47% in the 
pressure evaporator, 5% in the sec- 
ond atmospheric, and finally 1% is 
removed in the product oil stripper. 
Steam evaporator heaters vaporize 
the solvent removed in the pressure 
and second atmospheric evaporators. 

The product wax and slop wax re- 
covery systems are identical and each 
is designed to recover 260 BPOD of 
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the recovery section during normal 
operation the recovery equipment was 
designed to remove a higher percent- 
age of solvent. Solvent-wax solu- 
tion from the wax mix surge tank is 
pumped through the wax stripper bot- 
toms exchanger and the evaporator 
heater to the atmospheric evaporator, 
where all except 4% of the solvent is 
removed. 

Solvent removed from both the 
product wax and slop wax evaporat- 
ors flows to the moist solvent receiv- 
er. As previously mentioned, the dry 
solvent is recovered from the three 
evaporators in the oil recovery sys- 
tem. The solvent storage drum is 
designed so that excess dry solvent 
continuously flows into the moist 
solvent receiver. The two recovered 
solvent streams are segregated for 
convenient re-use. The condensed 
overhead vapors from all strippers 
pass into the slop wax mix surge 
tank, where water separates. Due 
to the solubility of MEK in water, 
the water layer in the surge tank is 
charged to an MEK stripper from 
which the water flows to the gen- 
eral water recycle system. It will 
be noted that all water leaving the 
unit, whether it be derived from the 
oil charge or from steam used for 
stripping, must pass through this 
MEK stripper. The total solvent loss, 
due to spills, leaks, etc., amounts to 
less than 0.03% of the solvent cir- 
culated to the recovery units. 


Cylinder Stock Operation 


It is possible to terminate a run 
on one stock, wash the system with 
solvent, and be on stream, dewaxing 
a dissimilar stock within five hours. 
The processing of cylinder stock is 
substantially the same as described 
for neutral wax distillate with few 
exceptions. Incremental dilution is 
not used. All solvent is added to the 
oil initially, before chilling. The pri- 
mary filters are operated at 30° F., 
which is suitable for the removal of 
high melting point micro-crystalline 
wax. 

Design calculations indicate the re- 
frigeration requirements for the two 
operations described to be practically 
the same. This results from higher 
solvent dilution required to dewax 
cylinder stock. The two-stage sys- 
tem installed provides 350 tons of re- 
frigeration by direct expansion of am- 
monia. The refrigeration load is di- 
vided between three two-stage am- 
monia compressors. Table 1 gives 
operating results for the wax dis- 
tillate primary dewaxing operation. 


Repulp Cycle 
Neutral Operation 

The repulp cycle was not added 
until sufficient data could be col- 
lected from actual plant operation to 
determine its flexibility, when operat- 
ing on more than one type of re- 
duced wax distillate. After complet- 
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ing the runs and producing a fairly 
wide range of melting point waxes, 
the changes necessary to add the re- 
pulp cycle were studied in detail. At 
this point, it may be well to note 
that all materials required for the 
changes were fabricated and on hand, 
and only 16 off-stream hours were 
lost in converting to this operation. 

The wax produced in the repulp 
cycle comprises all of the wax frac- 
tions removed from the charge oil 
when producing dewaxed oil of 0° 
F.. pour point. These waxes as charged 
to the repulp cycle have an average 
melting point of 116° F. and contain 
not more than a total of 6% of oil 
and soft waxes. The wax mix which 
is comprised of 20% of waxes and 
80% of solvent diluent is further di- 
luted in the filter scroll to produce 
the final desired dilution and tempera- 
ture for repulp filtration. Once the 
conditions of solvent wax mix and 
temperature are established, no fur- 





TABLE 1—Wax Distillate Primary 


— 
Wax Distillate Gravity, °API. aes 32.0 
Product Wax Gravity, °API .. 42.3 
Product Wax ae Point 'E. M. P., 

F. wan 132.6 
ASTM Oil Content, "% ‘oil iiiwttnamed 1.1 
Gem Wan Gravity, © APE .ccccccccsee 40.2 
Slop Wax Melting Point ° F........... 99 
ASTM Oli Content, % Oll........-.0.. 9.9 
0 ig Sarr yer er 10 
Me ccnsua ed ta nexe aie 0 
Ce: SD sk woes cease weed ea a 2574 
Ph Dw cic cesuanecsadeeceen Gee 
DEE SE. ene en eetbdnde tae eeeveds en oe 82.8 
Product Wax, Bb. /Day ....c.cccecese 260 
Product Wax % eNG ehER eRe Ae Se EGaS ON 10.1 
Slop Wax, BDL/Day «10.2002 .eeeee ss 183 
Slop Wax % sen iis mneeaadanes 7.1 





TABLE 2—Wax Distillate Repulp 


Operation 
Wax Distillate Gravity, ° API ........ 32.0 
, « “S  . 9a 42.0 
Wax Melting Point, E.M.P. ° F. ...... 122 
ASTM Oil Content, % Oil ............ 1.0 
“i cecccenchanee waka 6 
ee SS Oe wb cacaevckac ened sans 0 
Se gk aa aa dee whi oat eee a 2578 
Neutral, ‘wodmed iebamee eet ee waekaee Ee 
Neutral % ae pete nsadaeedoncndeneas 84.0 
Wax. Bbl. /Day aisha te ca iat mean aaa alee 413 
We OP £06by ch cknvescah oes ianeuse anes 16.0 





TABLE 3—Cylinder Stock Straight De- 
waxing Operation 


ete Stesk Gravity, *° APT... ccceccccs 26.7 
a a ee Se le ceccescce Oe 
“a 6 Gees Vek. OC Bee, GO 2 cccccess 138 
a a ee: le  werersaveanance 85 

Bright Stock Gravity, ° API ......... 25.9 

Bright Stock P.M. Flash, ° F. ........ 530 

Bright Stock Vis. at 210, SSU ........ 147 

Mees eee WO, Fe vss ccvcocccces 10 

... ©... AR. BAO eer eer 32.2 

2 82 8 Se ee 525 

Wax Viscosity at 210, SSU ........... 103 

Wax Melting Point, ° F. . scive- “ae 

Wax, ASTM Oil Content, % Oil. neeaaie 6.8 

I I i aa ie cele ee ann 1742 

eens HOGG, MOL. JORT ccccccccvecccces 2606 

eee eee 84.0 

SE Sia ndevncdnneecaadewawss 278 

ee err ere eee 16.0 





ther heating or cooling is required 
The wax-bearing solution is pumpe: 
directly from the filter scroll to th 
filter feed tank. The final wax bear 
ing solution feed to the repulp filter: 
contains 6% of total waxes and oi! 
and 94% of solvent. 


The rate of filtration under thes: 
conditions is constant. The filter 
cake is washed with cool solvent, the 
temperature of the wash solvent be- 
ing varied to effect an increase in 
the melting point in the final wax. 
Care must be exercised in this oper- 
ation to prevent an excessive rise in 
the cloud point of the finished neutral. 
‘The amount of low melting point wax 
removed from the total wax by in- 
creasing the temperature of the re- 
pulp filter wash is practically a quan- 
titative amount. The filtrate from 
the repulp cycle containing approxi- 
mately 4% of oil and soft wax is re- 
circulated. 

The added repulp cycle has an ad- 
vantage in the overall operation in 
that higher yields of both wax and 
neutral are obtained. The product 
classed as slop in the primary opera- 
tion is included in the finished prod- 
ucts from the dewaxing and repulp 
operations. Because of the increase 
in product wax yield (approximately 
50%) both wax recovery sections of 
the unit are used for its recovery. 


The dewaxed neutral oils from the 
dewaxing cycle have a minimum 
cloud point of 6° F. while maintain- 
ing a pour test of 0° F. The final 
wax product is finished to a minimum 
A.M.P. of 124° F. and contains not 
more than 1.0% of oil. Table 2 gives 
results from the wax distillate repulp 
dewaxing operation. 


Straight Dewaxing 


Cylinder Stock Operation 


The “straight dewaxing” operation 
is simple compared to the preceding 
methods. The function of the major 
items of equipment is substantially 
the same, but with some changes in 
flow. The oil is chilled directly to the 
final dewaxing temperature which 
again is determined by the desired 
pour point of the finished oil. All 
dilution solvent required is added in- 
itially. The wax cake removed by fil- 
tration is pumped to the recovery sec- 
tion, where it is processed as finished 
petrolatum. No slop wax is produced. 
Table 3 gives results of the cylinder 
stock straight dewaxing operation. 

The solvent dewaxing unit was first 
put on stream in August, 1946, and 
met acceptance tests shortly there- 
after. Since that time, the unit has 
continually dewaxed cylinder stock 
or neutral distillate successfully. 


The flow sheet used in connection 
with this article was supplied by D. 
W. Wilson, Arthur G. McKee & Co., 
Cleveland. W. P. Gee, Texaco Devel- 
opment Corp., New York, assisted in 
reviewing the paper. 
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Low-Velocity Water Fog Effective 
For Refinery Acid Sludge Fires 


HE effectiveness of a low-velocity 

water fog for extinguishing fires 
in acid refinery sludge, or in mixtures 
of light ends with a _ considerable 
volume of sulfuric acid, was deter- 
mined as a result of the recent ex- 
perience of a unit of the U. S. Navy 
Fire Fighters School, Philadelphia, 
in controlling a fire in a refinery 
there, Navy authorities have re- 
ported. 

Navy personnel helped Gulf Oil 
Corp. workers fight a fire in a tank 
at first believed to contain gasoline 
and light lubricating oil ends. The 
crew, part of a unit of the U. S. 
Naval Damage Control Training Cen- 
ter at the Philadelphia Navy base, 
under command of Capt. C. E. Harri- 
son, U. S. N., brought with them a 
portable high-capacity fog-foam unit. 
This was originally constructed to 
train aircraft carrier personnel in the 
operation of similar stationary sys- 
tems aboard ship. 

The equipment was placed about 30 
feet from the tank and approximate- 
ly 3300 gpm. were applied in antici- 
pation of rapid coverage and smother- 
ing. The fire decreased in the area 
of application but increased at other 
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points. It then was determined that 
sulfuric acid was present and subse- 
quently that the mixture consisted 
of 85% acid and 15% light ends. 


Naval personnel then suggested 
the proper’ extinguishing agent 
would be low velocity fog in volume. 
However, facilities for low-velocity 
fog application were not available 
and the fire eventually was extin- 
guished with foam after draining off 
and diluting the acid. Cooling lines 
also were applied to the external 
shell of the burning tank and to 
others nearby, successfully prevent- 
ing further spread of the fire. 


Variance of opinion as to the most 
effective means for extinguishing a re- 
finery fire of this nature led to a 
series of test fires arranged by the 
Navy Fire Fighters School, the oil 
company, the Philadelphia fire de- 
partment, and other interested par- 
ties. These were held on the school 


Group of Navy fire fighters assist com- 

pany employees in battling an acid 

sludge fire in a 15,000 gal. tank at 

Gulf Oil Corp.’s Philadelphia plant. 
(U. S. Navy Photo) 








grounds at the Philadelphia Naval 
Base. 

The conditions under which these 
tests were made, the equipment em- 
ployed and results obtained are as fol- 
lows as reported by the Navy Public 
Information Office: 


Test Equipment and Conditions 


1. Five-ft. round tank with 1-ft. 
freeboard. 

2. Seven to one (H,SO, to Light 
Ends) proportion was maintained to 
simulate conditions of actual refinery 
fire. 

3. Each fire test primed with 1 
pint of gasoline. 

4. Three minute preburn all fires. 

5. Weather overcast, moderate 
breeze held during all tests. 

6. Quantity of extinguishing agent 
limited to simulate in proportion, 
practical amount that could be ap- 
plied on actual refinery fire. 


Test Fires 
1. One 15-lb. cylinder of CO, was 
not sufficient; a second 15-lb. ‘cylin- 
der applied in conjunction. Fire ex- 
tinguished. This result was as ex- 
pected, the efficiency of CO, being 
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Fighting Acid Sludge Fires 








seriously limited by wind dispersal. 
One reflash during extinguishment. 
Approximately 25-Ibs. CO, used. 


2. One 20-lb., dry chemical; fire 
rapidly extinguished. No flash-back 
due to concentration of chemical in 
fire area from weight of same, Twen- 
ty pounds of chemical used. 

3. Low-velocity fog head with 10 ft. 
applicator, 100 psi. nozzle pressure. 
Fire immediately extinguished; en- 
tire surface covered with a dense 
steam blanket; no flash-back. 

4. Repetition of No. 3, applying 
fog to one-half of fire surface. Fire 
was extinguished, but time extended 
due to reduction of steam volume. 


5. Low-velocity head with 10-ft. ap- 
plicator, discharging fog-foam sup- 
plied by 60 to 120 gal, foam liquid 
proportioner. Fire extinguished when 
area blanketed with steam; no evi- 
dence of foam on surface; water con- 
tent of fog-foam extinguished fire. 

6. One liquid foam nozzle supplied 
as in No. 5. No effect on fires; no evi- 
dence of foam. Fire finally extin- 
guished with low velocity fog. 

A Saturated steam applied 
through 1%-in. hose line and hose 
nozzle with %-in. solid stream ori- 
fice. Not effective due to surface agi- 
tation; fire finally extinguished using 
low velocity fog. 

8. Saturated steam applied with 
low velocity L-11 head with 10-ft, ap- 
plicator. Fire extinguished and fur- 
ther demonstrating need for simul- 
taneous surface blanketing. 


9. Balance of H,SO, and Light 
Ends poured into tank and allowed to 


burn out to evaluate result of per- 
mitting a refinery tank to burn out 
with only exposure coverage. A black 


foam-like substance, apparently 
“coke,” formed on the surface of the 
liquid and eventually slopped over 
tank edge was readily extinguished 
with Class A methods. This “coke” 
constitutes a hazard in that it plugged 
the normal drainage system at the 
refinery fire, making it necessary to 
wade through several inches of H,SO, 
over a very wide area. 


As a result of the tests it was re- 
ported by Navy authorities that em- 
ployment of low-velocity fog of fine- 
ly divided water is an effective ex- 
tinguishing medium for refinery fires 
of petroleum oils containing any con- 
siderable volume of sulfuric acid. 


No Explosions 


No explosion occurred during the 
actual or test fires. However, the 
hazard of confined inflammable gas 
mixtures must be especially consid- 
ered with this type of fires, it was 
stated. Greatest hazards to person- 
nel, it was felt, would be from con- 
tact with the concentrated acid or 
from exposure to gases. Self-con- 
tained breathing apparatus, rubber 
boots and suitable clothing were ad- 
vised for personnel. 

The Damage Control Training Cen- 
ter at Philadelphia suggested that 


Fig. 1 — Portable high-capacity fog- 
foam unit developed by Navy Fire 
Fighters’ school to train personnel and 
for on-shore fire fighting. Capacity: 
3300 gpm of foam, 550 gpm of water 
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the portable foam applicator; 
used in refineries be supplen: 
by the addition of multiple 
inlets and a large volume, low- 
ity, finely divided fog nozzle. 
a device could be used for fog-foam, 
or fog, and would lend itself to wide 
application in providing fire protec. 
tion. 
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Navy’s Portable Unit 


The Navy’s portable fog-foam unit 
brought to the Philadelphia fire is 
shown in Fig. 1. It consists of two 50. 
gal, tanks mounted upon a trailer in 
conjunction with a foam liquid propor- 
tioner driven by a water turbine. 
Water must be supplied to the unit 
from an outside source at a pressure 
of approximately 100 psi. 

Incoming water is received through 
three 2%4-in. connections to a 6-in, 
pipe connected to the inlet side of the 
water turbine. This drives a positive- 
displacement foam liquid pump which 
draws the foam from either of the 
two 50-gal. tanks. Discharge side of 
the water turbine is connected to the 
same 6-in. pipe into which the foam 
liquid pump discharges, 

The foam solution is taken off the 
6-in. discharge line through either of 
two 2%-in. outlets for hand lines or 
a single 314-in. outlet for a monitor. 
Pump and turbine are so sized that 
discharge from the unit will be 6% 
foam solution and 94% water. Fill 
connections are provided on each foam 
tank to provide for continuous op- 
eration, since one can be filled while 
the other is in service, the shift be- 
ing accomplished by manual valve 
manipulation. 
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Fuels of the Future 


Two comprehensive studies, on trends in utili- 
zation of fuels as energy sources and on the availability of various 
forms for our future needs, were reported to the meeting on ‘“‘Fuels 
of the Future,”’ in Chicago Nov. 10, under the auspices of the API 
Division of Refining. Together the two papers make a blueprint for 


long-range technological developments in refining. 


Most essential utilization is of liquid fuel for transportation, to 
be supplied by petroleum through the foreseeable future, the paper 
by W. M. Holaday of Socony-Vacuum Laboratories and his associ- 
ates points out. Great possibilities exist for improving the efficiency 
of utilization in automotive equipment. To the extent this is achieved 
by improvements in design refiners may be spared the need to pro- 
duce the more costly fuels which would in themselves make possible 
increased engine efficiency. The second paper, by Professor Walter 
G. Whitman of MIT, presents a program for insuring liquid fuel sup- 
plies against a future national emergency, and indicates the tech- 


nological trend in refining which should parallel this program. 


In view of the importance of the two papers to refiners, both for 
their reading and for filing for future reference, they are published 


in full on the following pages. 
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LIQUID FUEL SUPPLIES 
AND NATIONAL SECURITY 


By WALTER G. WHITMAN 
Department of Chemical Engineering 
Massachusetts Institute of Technology 


This study of the probable requirements for liquid 
fuels in another war and the possible techniques for 
meeting them is based on the premise that the needs 
will be greater than in the last war and that they will 
increase during the war in about the same rate as in 
periods of peacetime prosperity. 

Crude oil will remain the major source of liquid fuels 
for the next 30 years and methods for increasing its 
production in an emergency are emphasized. These 
include research to discover new finding methods, con- 
tinued high exploratory activities, restricting production 
from new fields, unit operation of fields, specific engi- 
neering projects to step up production in the emergency, 
developing new areas like western Canada as defense 
reserves and stockpiling steel pipe. 

The creation of a stockpile of liquid fuels as soon as 


a war emergency is evident is regarded as more prac- 
ticable than storing large volumes in peacetime. The 
discussion of foreign oil concludes that we should im- 
port as much oil as can be accepted without serious 
prejudice to domestic exploratory activity. With the 
government assisting by basic research, the oil industry 
can be counted on to build synthetic liquid fuel plants 
when they are needed. 

It is concluded that government projects to assure war 
supplies of liquid fuels need not extend beyond basic 
research, detailed planning for quick stockpiles and 
production increases when emergency comes, and mod- 
est prewar provisions for stockpiling steel and war spe- 
cialties, principally toluene and aviation alkylate. Con- 
tinuing close liaison between government and the oil 
industry in defense planning is essential. 
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N adequate supply of liqud fuels 
is imperative to national - de- 
fense. During the last war petroleum 
represented 60% of the tonnage ship- 
ped to the war theatres, and much 
larger volumes were used at home for 
basic transportation and other essen- 
tials. 

Another major war would almost 
surely develop greater requirements 
once it was well under way. 

This paper attempts to analyze the 
technological problem of liquid-fuel 
supplies in a future emergency, and 
to suggest means for reasonably as- 


I* we were certain of world peace, 
the United States could fairly rely 
on private enterprise alone to secure 
its liquid-fuel supplies for the indefinite 
future. Depletion of domestic crude 
reserves would have the effect of fur- 
ther encouraging domestic and foreign 
exploration and the development and 
construction of synthetic-fuel plants. 
The timing of these changes in source 
of supply need not be predicted far in 
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suring that the needs are met. 

The time scale which is implied 
when referring to a “future” situation 
needs definition. In his stimulating 
paper on “Major Sources of Energy,” 
delivered last year before this divi- 
sion, Eugene Ayres looks centuries 
ahead. By contrast, the able “Report 
on the Long-Term Availability of Pe- 
troleum,” which is referred to later, 
restricts itself to the next 10 years. 
In the present discussion anything 
within the next 10 years is considered 
“short-term”; “long-term” implies a 
period from 10 to perhaps 40 years. 


I-THE RESPONSIBILITY FOR SECURITY 


advance, because the shifts would not 
be disruptingly rapid. 

In contrast, the possibility of a 
major war introduces the complica- 
tions and compulsions of national sec- 
urity. Timing becomes a dominant 
factor in assuring a state of readi- 
ness for emergency. 

In the past few generations this 
country has enjoyed the privilege of 
living through the periods between its 


wars in a peacetime atmosphere and 
economy. Major wars started else- 
where, and we had time to readjust 
and to arm before engaging as parti- 
cipants. Our military forces were 
small, because we saw no need to pay 
high insurance premiums against the 
possibility of sudden enemy attack. 


The current expenditure of some 
15 billion dollars annually for a mili- 
tary establishment exemplifies 4 
changed attitude. No longer do we 
count on having years to arm be- 
fore coming to grips with an aggres- 
sor. The country feels that we must 
be ready, and it is willing to support 
policies and expenditures which are 
definitely uneconomic in peacetime 
save as insurance premiums against 
future war. Just as you and I do 
not expect to die tomorrow but we 
nonetheless carry life insurance 48 
protection to the family, so the citi- 
zens of this country elect to pay pre- 
miums for preparedness against dis- 
aster. 

If national security demands that 
actions be taken which are not sound 
investments for private enterprise, the 
people as a whole, through their ¢0v- 
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ernment, must accept the responsi- 
bility and pay the cost. No com- 
pany or group of companies can, or 
should, be expected to assume such 
responsibility and to bear such costs 
voluntarily in our competitive sys- 
tem. 

However, the fact that government 
must finance the full expense of a 
military establishment, which is use- 
ful only to prevent or to prosecute 
war, by no means implies that an 


active industry which is devoted to 
supplying liquid fuels in peacetime 
may not be able to assume the bur- 
den of wartime supply without prior 
government participation in its oper- 
ations. The principle that government 
has the responsibility for national 
security is inescapable, but the dis- 
charge of this responsibility may or 
may not require government expen- 
ditures in any given activity during 
peacetime. 


II-WARTIME REQUIREMENTS OF LIQUID FUELS 


O one can foretell the number 

of barrels per day of liquid fuels 
which would be called for to meet 
basic requirements in a future war. 
However, the history of domestic con- 
sumption through the past 30 years 
discloses, rather to my surprise, that 
the last war period is not distinguish- 
ed by any greater percentage in- 
crease in total demand than has oc- 
curred during healthy peacetime 
years. Thus over the 11-year period of 
1919 through 1929 total domestic con- 
sumption grew rather steadily from 
1.03 to 2.58 million barrels per day, 
approximating an increase of 9.6% 


per year before the depression 
checked demand; over the 4 years 
19388 through 1941 it rose from 


3.12 to 4.07 million barrels per 
day, an increase of 9.2% per year; 
and over the 4 war years of 1942-1945 
it rose from 3.97 to 4.84 million 
barrels, at 6.8% per year. The 
postwar growth through the next 3 
years (to 5.76 million barrels per day 
in 1948) corresponds to 6.0% per 
year. The same general conclusion is 
reached by examining the figures on 
world production of crude oil. 

Of course, the war period brought 
rationing of liquid fuels, just as war 
naturally requires rationing of most 
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basic commodities. When a nation 
strives to enlist its utmost productive 
capacities in support of its war effort, 
unnecessary consumption which di- 
verts manpower, materials, facilities, 
and transportation cannot be toler- 
ated. But few would contend that 
the war effort was appreciably im- 
paired by oil rationing, and the record 
is clear that military needs were 
satisfied. 

I must agree that another war may, 
if long continued, bring unsatisfiable 
requests for tremendous volumes of 
jet fuels to power combat planes and 
missiles. But civilian rationing can 
be far more rigorous that it was last 
time if it is well-planned in advance. 
And it is sobering to realize that 
Germany and its allies prosecuted an 
aggressive war for more than 5 years, 
with a peak production of less than 
400,000 barrels of liquid fuels per 
day. 

Considering the unknowns of time, 
place, the enemy, and weapons, I 


think it reasonable to assume that 
the requirements’ goal in another war 
will be a production which increases 
above the prewar rate by the same 
percentage as would apply in years 
of peacetime prosperity. This con- 
cept may have to be modified with 


time. But, frankly, war plans based 
on any great excess over this total 
volume would appear to demand such 
excessive national expenditures, con- 
tinuing for indefinite periods while 
a potential enemy may bide his time, 
as to debilitate seriously our economy. 
In a recent article entitled ‘A Pro- 
gram for World Peace” (Oil News- 
magazine, July 1949) James H. Doo- 
little discusses preparedness, and 
warns against its extremes with the 
statement: “We could easily destroy 
ourselves through the dissipation of 
our resources in being always ready.” 


The discussion of requirements has 
so far dealt only with total volumes. 
In addition, there will be insistent de- 
mands for special war products, e.g., 
aviation gasoline, toluene, and syn- 
thetic rubber in the last war, which 
will chiefly affect the refineries but 
which may have repercussions on 
transportation, and even on produc- 
tion. It must be realized that some 
specialty programs may be poorly 
managed at the start, as was the case 
with aviation gasoline and rubber 
until some months after Pearl Harbor. 
Such mistakes will result in sub- 
sequent “crash” programs, conflict- 
ing for high priority with techno- 
logical developments like the atomic 
bomb which are not predictable pre- 
war. Coordinated industry-military 
planning will minimize these “avoid- 
able” crises and their drag on war 
production. 

Before ending this section, it is 
pertinent to differentiate between the 
use of the word “requirements” in an 
economy of peace as against one of 
war. In war, “requirement” means 
the absolute need for a product be- 
cause of its contribution to the in- 
tegrated war effort. A scale of es- 
sentiality must be established by 
overall planning. On this scale, which 
will, of course, change with condi- 





































Through training and experience, Professor Whitman is 
well qualified to make the accompanying objective study of 
the nation’s liquid fuel requirements in case of another war 
and the means available for their supply. 


A graduate with a master’s degree from Massachusetts 
Institute of Technology, he served on the research staff of 
Standard Oil Co. of Indiana from 1926-34, being assistant di- 
rector for the last four years. In 1934 he was appointed head 
of MIT’s Department of Chemical Engineering, which position 
he has held since, as well as being in charge of its program 
of engineering practice schools. 


On leave of absence during the war, he joined the War 
Production Board in Washington, where he was in charge of 
all basic chemicals. He was also chairman of the Sub-com- 
mittee on Aircraft Fuels and Lubricants of the National Ad- 
visory Committee for Aeronautics, chairman of a special OSRD 
committee to report to the services on long burning propellers 
for missiles, recommended techniques for improving the range 
of combat aircraft, and served as a member of a U.S.-Canadian 
Ordnance Committee on Production of Explosives. 


Professor Whitman is widely known for his scientific con- 
tributions in the fields of corrosion and absorption of gases 
by liquids, the latter of which has led to improvements in de- 
sign and operation of processing units in several industries. 
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tions, a 10% increase in diesel fuel 
for domestic railroads might at times 
be more essential than a 10% in- 
crease in jet fuel for planes, and 
priorities for some new secret proj- 
ect might override both. 

When the word “requirement” is 
applied to a peacetime situation, it 
has a quite different meaning—repre- 
senting the total amount which people 
are willing to buy at existing prices. 
Some of the total represents a real 
need which cannot be satisfied in 
other ways, whereas some of it is 
merely the amount which can be sold 
in competition with other materials 
of equivalent usefulness. 


Summary on Requirements 


The absolute requirements of liquid 
fuels for a war in the unknown future, 
including essential civilian and in- 
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direct military, are indeterminable. 
However, the constantly increasing 
importance of liquid fuels to our 
daily living and the expanding plans 
of the military for power plants which 
consume ever greater amounts of fuel, 
particularly in the air, indicate that 
requirements would become much 
greater than in the last war. The as- 
sumption that war requirements will 
bring an increase over the prewar 
years which will approximate the 
percentage increases which character- 
ize prosperous peacetime periods is 
supported by the record of the last 
war and, in my opinion, is the most 
realistic approach at present to the 
problem of total liquid-fuel require- 
ments. Meeting such needs within the 
inevitable wartime restrictions of 
manpower and materials may in- 
deed prove a tremendous challenge. 


l1I-—SUPPLIES 


HE problem of assuring supplies 

on a scale which will meet war 
requirements has enlisted much think- 
ing by industry and government, and 
has elicited such diverse suggestions 
as stockpiling products, importing 
crude, creating government crude-oil 
reserves, constructing synthetic-fuel 
plants, and prewar rationing. It is 
my purpose to analyze various tech- 
niques which might be considered, 
viewing them in their relationship to 
national security. The problems are 
much too complex for any one in- 
dividual adequately to comprehend 
and judge. Perhaps my chief qualifi- 
cations for such a study are experi- 
ence in petroleum refining, service 
with the War Production Board in 
the last war, and what I hope is 
a relatively objective viewpoint. 


A. General Considerations 


The significance of timing stands 
out in any broad consideration of na- 
tional security. If we knew when 
and where we would be attacked 
many questions would be readily re- 
solved. But a program which concen- 
trated on preparation for a war with- 
in the next 4 years might well embody 
policies and actions which would pre- 
judice our security if the war were 
to come 25 years from now. For 
example, to what extent should we 
conserve our crude resources by re- 
ducing wasteful practices in consump- 
tion as well as in production, by dis- 
couraging marginal uses, or by im- 
porting large volumes of foreign 
crude, in order to have a stronger 
resource position 25 years from now? 


Timing is also a dominant factor in 
planning specific measures for meet- 
ing war requirements. There may be 
large fields of recoverable oil under 
area “X’’ which would be useful in 
war; but, if the region has not been 
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well prospected before war breaks 
out, the chances that they will con- 
tribute in the emergency are almost 
negligible. On the other hand, a field 
which is only partly developed at the 
beginning of a war may be suscept- 
ible to rapid development and im- 
portant production within the next 
year or two. 


The oil industry is very alert and 
responsive to short-term trends. Ever- 
changing forecasts of demand and 
supply for the near future must guide 
the day-to-day decisions of the many 
units in a highly competitive business. 
It is significant that the industry is 
always verging on a shortage or an 
oversupply of products, as is well 
illustrated in the history of the past 
two years. Just as the individual is 
stimulated to greater accomplishment 
when he lives in a changeable and 
unpredictable climate, so the oil in- 
dustry’s vigor and flexibility are due 
in considerable measure to its rest- 
less economic climate. But the tense- 
ness which characterizes the indus- 
try’s daily operations tends to re- 
legate to the background long-term 
considerations. 


B. Characteristics of 
Crude Production 


When one considers. raw-material 
supplies for liquid fuels in an emerg- 
ency within the next 30 years, it is 
apparent that crude oil will be the 
mainstay, if not the total source. 
The question of crude supply is, there- 
fore, of paramount significance; and 
a good deal of the study in preparing 
this paper has been on the nature of 
the producing industry. Before this 
audience of refiners it seems pertinent 
to discuss certain characteristics of 
crude finding and recovery which bear 
upon the probable production in an 


emergency, and how it might be in. 
creased. 


Oil production has two major tasks, 
viz.: finding oil and recovering it. As 
refiners, it is well for us to realize 
that more than half the investment 
and more than half the operating 
costs of the oil business are in pro- 
duction. 


Domestic Reserves 


The API Committee on Petroleum 
Reserves estimates our proved domes- 
tic reserves at the end of 1948 as 26.8 
billion barrels of total liquid hydrocar- 
bons (23.3 billion barrels of crude and 
3.5 billion of natural-gas liquids). It 
has been customary in the industry 
to divide the year-end reserve figures 
by the crude production for that year 
to obtain a figure which is known as 
“years’ supply,” or number of years 
of proved reserves. This ratio has 
varied between a maximum of 17.7 
in 1919 and a minimum of 10.4 in 
1923. For 1948 it shows 12.2 years. 


There has been much misunder- 
standing and misuse of the commit- 
tee’s figures. Its report explains that 
the estimates “refer solely to proved 
or blocked-out reserves—recoverable 
under existing economic and operat- 
ing conditions.” For example, the re- 
serves credited to a new field brought 
in by a wildcat well during 1948 
would usually be calculated only over 
a small area which could be regarded 
as proved. Development -of the field 
in subsequent years might “prove” 
many times the amount of oil which 
was credited to the field when it was 
first discovered, and the addition 
would be included in later years as 
“extensions.” Similarly, an increase 
in probable recovery from a field 
because of the installation of second- 
ary-recovery facilities, or because the 
price of crude went up and thus post- 
poned the abandonment of stripper 
wells, would be reflected at the time 
by adding reserves under the heading 
of “revisions.” 


It seems reassuring for future sup- 
plies that the proved-reserve esti- 
mates have increased by 2.8 billion 
barrels in the past 2 years, despite 
high production rates. Yet the opti- 
mism generated by these figures may 
be unjustified; i... 89% of the new 
reserves were derived from extensions 
to known fields and revisions of pre- 
vious estimates. As is always the 
case, the true extent of the new dis- 
coveries is as yet unknown, and it 
will take perhaps another five years 
before development of the new fields 
will be sufficient to permit a reson- 
able appraisal. 

During the war the Petroleum Ad- 
ministration for War tabulated new 
discoveries in a different manner by 
crediting revisions and extensions 
back to the year when the field was 
discovered. This method, based on 
information available in 1948 anci ap- 
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plied to the years 1935 through 1942 
(Petrcleum Data Book—2nd edition) 
credits those years with about 3.6 
times the volume of new discoveries 
which the API committee ascribed 
to them just after the year of dis- 
covery. If this multiplying factor of 
36 were applied to the API commit- 
tee’s estimate of new discoveries in 
1947 and 1948 (966 million barrels 
total liquid hydrocarbons), it would 
indicate new finding of only about 
35 billion barrels, as against produc- 
tion during those 2 years of 4.2 bil- 
lon barrels. 


Probably no great reliance can be 
placed on this method of extrapolat- 
ing the results of recent discoveries 
of new fields beyond the conservative 
“proved-reserve” figures of the API 
committee. We must accept the fact 
that you cannot tell for some years 
how much oil has been found when 
a wildcat brings in a new field. 
















































The cost of finding new oil is stead- 
ily increasing. Exploratory costs, 
which totaled about a quarter of a 
billion dollars annually in the prewar 
period, are now running well in ex- 
cess of a billion (Struth, Petroleum 
Engineer, January 1949). Oil is pro- 
gressively harder to find, and requires 
more scientific effort and deeper drill- 
ing. Drilling costs, which make up 
about half of the total, increase about 
with the square of the depth; thus, a 
10,000-ft. well averages about 4 times 
the cost of a 5,000-ft. well. Annual 
geophysical costs in the U. S. are 
estimated as 125 million dollars (Eck- 
hardt, Oif and Gas Journal, March 
lj, 1949); geological expenditures 
may be almost as high; and land and 
lease expenses are estimated at 
around two to three hundred million. 
Incidentally, about 10% of the area 
of the U. S. is under lease by oil 
interests, 


























Producing Capacity 


Proved reserves are the source of 
production, but they do not tell how 
fast the oil can be produced. Rate 
of production is a complex problem 
which involves field and well charac- 
teristics, economics, state regulatory 
commissions, and human nature. 










The East Texas field, for example, 
tas been producing for many years 
inder close control to hold bottom- 
hole pressure at not less than 1,000 
bs. and thereby avoid gas evolution 
the formation. It produces almost 
2 barrels of salt water per barrel of 
iil, 90°% of the water being pumped 
tack and helping to maintain the 
Water drive. Under these conditions, 
East Texas produces around 300,000 
tarrels of oil per day, or a little less 
than 5% annually on its estimated 
tMaining reserves of 2-1/3 billion 
tarrels. Many fields can be operated 
ficiently at a higher rate of ex- 
tausticn; others are operated at high 
tales vegardless of efficiency. The 
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average rate for the country as a 
whole is about 8% per year. 

One of the challenging problems of 
oil production is to determine the 
proper rate for withdrawing oil from 
a field, with due regard to economics. 
Reservoir engineers have developed a 
concept known as “maximum efficient 
rate” (MER) (Edgar Kraus, API 28th 
annual meeting, Nov. 11, 1947) which 
takes into consideration the effect of 
rate on ultimate recovery and eco- 
nomic return from the field. A prop- 
er MER establishes a ceiling for pro- 
duction rates which should not be 
exceeded. Actual rates may, of 
course, be less than this ceiling to 
conform with market requirements. 


It should be emphasized that the 
“maximum efficient rate” for a pool 
is not some fixed characteristic of the 
pool alone, but is affected by many 
variables which may change with 
time; e.g., well spacing, unitization, 
operating costs, income from the field, 
secondary-recovery techniques like 
pressure maintenance and water in- 
jection, and other engineering ad- 
juncts which may become justifiable 
under changed conditions. The MER 
for some pools is easily determined 
and, therefore, readily agreed upon by 
different reservoir engineers; but 
many pool analyses develop sharp 
differences of expert opinion. 


When one speaks, therefore, of the 
total “maximum efficient rate” of all 
the producing fields in the U. S&., it 
must be recognized that the summa- 
tion includes many pools which are 
not properly rated, or which are not 
rated at all. With this qualification, 
it seems probable that the “total” 
MER of U. S. fields was equivalent 
to the crude production late in 1948, or 
about 5.6 millions of barrels per day 
of crude (exclusive of natural-gas 
liquids) at that time. Today it should 
be close to 6 million barrels because 
of additional well completions, which 
would more than balance declines in 
the intervening period. 

Constant drilling of new wells is 
essential. One way of considering 
it is to say that, on the average, we 
should find enough new reserves each 
year to balance the year’s production 
and also to provide the base reserve 
for any increase in production next 
year which may be necessary to meet 
expanding demand. Thus, if 5% 
greater production is desired next 
year, the findings per barrel of oil 
consumed should be 1 barrel of re- 
placement oil plus enough more oil 
reserves to permit 0.05 barrels more 
production. Assuming the country 
average of 8% annual production on 
reserves (which perhaps’ exceeds 
MER), the extra 0.05 barrel to be 
produced will require finding about 
0.6 barrel of new reserves. Therefore, 
the total desired finding would be 1.6 
barrels per barrel produced. 

Another way of visualizing the need 


for new findings is to regard it from 
the standpoint of production rates. 
If no new wells were drilled, and if all 
present fields operated at _ their 
MER’s, the MER of the country as 
a whole would decline about 8% an- 
nually. Again assuming a 5% in- 
crease in desired production, the wells 
now in existence would produce only 
88% of the desired amount next year; 
i.e., 12% should come from new wells. 
Of course, if demand were not up to 
the MER of the country, the decline 
would be less. 

The Petroleum Administration for 
War made some interesting estimates 
on this point, and concluded that the 
efficient productive capacity of the 
country would have dropped almost 
30% in the 44 war months to V-J day 
if there had been no drilling after 
Pearl Harbor. The calculated per- 
centage drop would presumably have 
been greater except that total de- 
mand wes below efficient productive 
capacity in all but the last year of 
the war and, hence, production was 
not pushed to capacity in the earlier 
years. 

PAW made another estimate which 
assumed that there was no explora- 
tory drilling after Pearl Harbor, but 
only that which allowed for the ac- 
tual drilling of development wells in 
producing fields. On this assump- 
tion, the calculated loss of efficient 
productive capacity over the same 
war years was 16%. 


Timing of Discovery and Development 


The intensity of the search for oil 
is closely related to the anticipated 
profits from its discovery. Strong 
demand and high prices for crude 
greatly stimulated all phases of crude 
finding in 1947 and 1948, when the 
number of seismic crews increased to 
500 and the number of exploratory 
wells drilled jumped to a record 2- 
year average of 11,600 per year, 
which is about double the average 
drilling rate for the 5 years before 
the war. 

The process of finding and develop- 
ing oil pools involves a time lag which 
is comparable to the time needed to 
develop a new refining process from 
small-scale laboratory research to suc- 
cessful commercial operation. Geolog- 
ical work, followed by geophysical ac- 
tivities with the gravity meter, the 
magnetometer and,. finally, the seis- 
mograph, determines the most likely 
spots for wildcat drilling. One does 
not embark lightly on drilling even a 
4,000-foot wildcat, and the deep ones 
cost anywhere from a quarter of a 
million dollars up; 90% of the ex- 
ploratory drilling sites today are se- 
lected on the basis of technological 
appraisal, and yet only 20% of such 
exploratory holes are producers. In 
comparison, those sites which are 
picked without benefit of technology 
average only 6% success. From three 
to five years of geological and geo- 
physical study in an area, accom- 
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panied by extensive land-leasing ac- 
tivities, is common before a wildcat 
is drilled. 

Wildcat wells take more time to 
drill than wells which are developing 
a proved field. The formations and 
conditions to be encountered are less 
known, and many data must be taken 
and decisions made as drilling pro- 
ceeds. It must not be thought that a 
dry wildcat is a total loss in the 
search for oil. The data obtained in 
its drilling increase knowledge of the 
area and aid markedly in defining 
the best location for the next wildcat 
or for transferring efforts elsewhere. 

The time required for drilling wild- 
cat wells is short in comparison to 
the three to five years of preliminary 
exploration and analysis of data 
which went into selecting the site. 
However, so many wildcats prove to 
be dry that a time allowance of one 
year between the decision to drill and 
the finding of oil is a fair approxi- 
mation. 

Subsequent development of a newly 
discovered field by drilling proceeds 
at a rate which is greatly conditioned 
by the demand for its oil. Many West 
Texas and Rocky Mountain fields 
could not advantageously be devel- 
oped for many years. On an av- 
erage, it may take three to five years 
to develop a field to reasonably full 
capacity, but in an emergency this 
could probably be reduced to a year 
if the drilling equipment, supplies, 
and manpower were available. 

Summarizing this analysis of the 
time factor, it takes on an average 
some 7 to 10 years to obtain reason- 
ably full development of a new field 
from the time when _ exploratory 
studies of the area are initiated. The 
preparatory work, particularly that 
of seismograph crews, is necessarily 
slow, and requires highly trained per- 
sonnel. Those of you who are en- 
gaged in new developments in refin- 
ing technology will recognize the 
time analogy between a new process 
or product and a new oil field. 


Reserve Producing Capacity 


Reserve capacity to produce oil be- 
yond immediate demand was normal 
in this country before the war. Dur- 
ing 1941 we had about 900,000 bar- 
rels per day of surplus capacity with- 
in efficient producing rates; in fact, 
the production capacity of the coun- 
try was not really challenged until 
the middle of 1944, despite subnormal 
drilling in 1942 and 1943. Transpor- 
tation, rather than producing or re- 
fining, limited output, and military 
consumption developed at a relative- 
ly slow pace. We can fairly antici- 
pate that the increase in demand 
would come more quickly in another 
war, and that reserve capacity should 
be exploited at once to fill product 
stockpiles, as discussed hereinafter. 

From 1944 until 1949 the reserve 
capacity has been negligible, chiefly 
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because exploration and field develop- 
ment did not keep up with demand 
during the war and because steel 
continued to be short, postwar. 
Today we apparently have a U. S. 
capacity at “maximum efficient rates” 
of around 6,000,000 barrels per day 
(not including another 450,000 barrels 
daily of natural-gas liquids). This 
means a reserve producing capacity 
of almost a million barrels a day. 
Total capacity is constantly chang- 
ing—tending to decrease as present 
wells decline and stripper wells are 
abandoned, and to increase as new 
wells are drilled in existing fields, 
the limits of present fields are ex- 
tended, new fields are discovered, and 
improved operating techniques like 
pressure maintenance and water in- 
jection offset declines. It is a 
startling fact, illustrating the neces- 
sity for continuous expenditures to 
find and to produce oil, that more 
than 40% of our total producing ca- 
pacity today is from wells which have 
been drilled since the end of the war. 


It should be noted that the true 
measure of reserve producing capac- 
ity is not merely the added produc- 
tion which could be obtained by open- 
ing up existing wells. Behind this 
immediate reserve are the fields which 
could be developed rapidly by emer- 
gency drilling. And, to a lesser ex- 
tent, the existence of a large store 
of exploratory information which in- 
dicates likely prospects for wildcat- 
ting contributes to the reserve ca- 
pacity to produce in time of need. 
Producing companies normally have 
enough promising locations for ex- 
ploratory drilling lined up to keep 
their drilling rigs busy for a year or 
more. 


This picture indicates a consider- 
able flexibility in productive capac- 
ity, depending upon the demand for 
crude oil. Over a period which is 
short in terms of national security— 
5 or 10 years—producing capacity is 
closely related to the amount of ex- 
ploratory and development activity 
of the years just preceding. If the 
prospects of profits are good, such 
activity will be high. On the other 
hand, if the preliminary phases of 
the search for oil—basic research on 
better methods for detecting the ex- 
istence of pools, scientific prospecting, 
and wildcatting—were curtailed by 
conditions which discouraged explora- 
tory and development enterprise, ca- 
pacity might hold up for a couple of 
years, but would then begin to drop. 


C. Stockpiles 


Stockpiles of basic essentials are a 
tremendous asset in war. A larger 
stockpile of natural rubber before 
Pearl Harbor would have taken the 
extreme urgency off synthetic-rubber 
production and thereby would have 
benefited the overall war effort. 


— 


Stockpiling need not be restiicted 
to imported materials. With domes. 
tically produced materials it often 
can be instituted effectively as soon 
as an emergency is evident by a 
process of strict rationing an: the 
elimination of less essential use, at 
the same time calling for maximum 
production and stockpiling the excess, 
Two examples from the past war will 
serve to illustrate this technique. 


Soon after Pearl Harbor it became 
evident that large amounts of ben- 
zene would be required to make sty- 
rene for the synthetic-rubber pro- 
gram. Although the need was at 
least a year ahead, strict allocation 
of benzene was instituted at once, and 
its use in motor fuel was prohibited. 
Almost two-thirds of the country’s 
benzene production thereby became 
available for stockpiling, and a 
healthy reserve for the rubber pro- 
gram was established before styrene 
production got under way. Subse- 
quently it developed that the avia- 
tion-gasoline program required ben- 
zene to make the additive, cumene. 
By a combination of maximizing pro- 
duction and drawing on the stock- 
pile, this need was also met in full. 

Industrial alcohol affords a parallel 
illustration. The production of buta- 
diene for synthetic rubber was orig- 
inally planned on the basis that the 
petroleum industry would provide 
most of the butadiene but that about 
a third would come from plants which 
used alcohol as the raw material. 
The prospective requirement for al- 
cohol .far exceeded the capacity of 
the regular industrial-alcohol plants; 
therefore alcohol was put under al- 
location, and all the whiskey distil- 
leries were converted to industrial- 
alcohol production. When the alco- 
hol-butadiene plants swung into op- 
eration in 1943, the alcohol stockpile 
was sufficient for eight months’ feed 
for all three projected plants at rated 
capacity. 

This proved to be most fortunate; 
for it turned out that alcohol-buta- 
diene had to carry the lion’s share of 
the butadiene program, producing 
more than two-thirds of the amount 
used in synthetic rubber through the 
crucial period of 1943 and 1944. In- 
cidentally, these alcohol-butadiene 
plants actually developed almost 
twice their rated capacities, with 4 
correspondingly increased appetite 
for alcohol. Without the advance 
stockpiling to supplement maximum 
current production the needs for the 
rubber program would not have been 
met. 

The same technique of rigorous T4- 
tioning or allocation when the emer- 
gency is evident and the creation of 
a stockpile before essential war con- 
sumption has developed should be 4p- 
plicable to petroleum. To do it, there 
are two essentials: 


1. The allocation or rationing pro 
gram to eliminate less essential use 
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should be instituted promptly when 
the emergency becomes evident. 


2. Tankage must be available to re- 
ceive the excess of production over 
the allocated supply and _ thereby 
puild the stockpile. 


These two steps call for thorough 
and realistic advance planning. It 
would be futile to restrict civilian 
usage if this merely meant that crude 
production and refinery runs had to 
be reduced because all tanks were 
full. The object is to build as big a 
stockpile as possible against future 
demands, not to be rough on the 
civilian. 

As a rough prognostication, such a 
stockpile might receive at least 20% 
of the country’s production for an 
equivalent of 10 months. At current 
rates this would create a stockpile 
of 360 million barrels in the first year 
of the emergency. (Note that this 
figure is more than twice as large as 
the present difference of 150 to 160 
million barrels between ‘low’ stock 
and “high” stock inventories in in- 
dustry tankage.) A stockpile of this 
magnitude can play a vital role in 
a war program, supplementing inade- 
quate production later on when de- 
mands become heavy while production 
capacity is being enlarged. 

Again referring to the timing fac- 
tor which so frequently enters secur- 
ity considerations: It would be es- 
sential to have a part of the nec- 
essary tankage ready before the emer- 
gency is evident; 150 million barrels 
of empty tankage, costing about 200 
million dollars and located strategical- 
ly to receive refinery products by 
short pipe line, might be adequate 
inadvance. It should be understood 
that this is not a prewar stockpile 
of military products, but is empty 
tankage, ready to receive the “first 
fruits of rationing.” Additional tank- 
age could be erected in time if its 
location and construction were 
planned beforehand. 


The question of what should be 
stockpiled does not seem to be too 


Important, except that it should 
be products which will be es- 
sential to the war program. The 


wo least desirable stockpile 
items are crude oil and _ residual 
fuel, i.e.: crude, because its stockpil- 
ing does not help to keep refineries 
tunning at maximum capacity from 
the start; and residual fuel, because 
ils yield can be increased at any time 
without strain on refineries. ©The 
most desirable products would be 
those which are going to require the 


Most effort to produce in the desired 
Volum s. 


In contrast to this program of 
Stockpiling when the emergency 
‘tarts, oil products might be stock- 
piled Guring peacetime years in an- 
ticipation of an emergency. One 
‘chem: which has had some consid- 
‘tation is to refine and store the 
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products from an extra half-million 
barrels of crude a day for perhaps 
five years. In such a program the 
stored products should, of course, be 
kept reasonably fresh by withdraw- 
als to market and replacement on the 
principle of first-in-first-out. The pro- 
posal has the merit of creating re- 
serve capacity in refining as well as 
in crude production while the prod- 
uct stockpile is being accumulated. 
It would, however, represent a tre- 
mendous expense for government to 
acquire and store 900 million barrels 
of products at a probable cost, with 
tankage, of more than 5 billion dol- 
lars, and presumably to retain this 
stockpile indefinitely pending a war 
emergency. Stockpiling of such vol- 
umes of oil aboveground in peace- 
time appears to be an unnecessarily 
extreme solution compared to other 
possibilities. 

On the other hand, some prewar 
stockpiling of especially urgent war 
products which require considerable 
processing would be advantageous 
both in creating the reserve stock 
and in keeping activated a core of 
the necessary refining facilities. Tol- 
uene and aviation alkylate are prod- 
ucts of this type which might well be 
stocked in moderation during peace- 
time, perhaps to the extent of two 
or three months of anticipated de- 
mand. For toluene, this might mean 
a million barrels; and, for alkylate, 
20 million barrels. 


D. Imports 


In recent years the proved re- 
serves of crude outside the U. S. have 
been greatly increased, largely as a 
result of American enterprise. South 
American proved reserves, chiefly in 
Venezuela, are some 10 billion bar- 
rels. The Middle East has proved 
perhaps 33 billion, or more than the 
U. S. total. 


Canada which is now credited with 
only 0.5 billion barrels, is expected 
to prove anywhere from 5 billion up 
to 20 billion in the next 15 years. 
However, in a war emergency, Can- 
ada and the U. S. should be treated 
as a unit because of geographic prox- 
imity and the similarity of interests 
and political philosophy, and Cana- 
dian oil can, therefore, be classed 
with domestic oil in security planning. 

The import question is today most 
controversial, and I shall restrict my 
comments to its effects on national 
security. 

Present plans for Middle East oil 
development are limited to meeting 
requirements of the Eastern Hemi- 
sphere, notably our European allies 
of the North Atlantic Pact. It is dis- 
placing Venezuelan oil from Europe 
on a straight economic basis because 
of lower costs at the port of load- 
ing, despite a transportation disad- 
vantage of about 50 cents per barrel 


to Atlantic ports in Europe. There- 
fore, Venezuelan oil which has been 
going to Europe, to the extent of al- 
most 500,000 barrels per day, should 
be readily available to us, above the 
400,000 bbl. or 500,000 bbl. per day 
which we have been receiving. Such 
oil would logically be refined near 
the big consuming areas of the East 
Coast, increasing this district’s pro- 
portion of the country’s refining ca- 
pacity. 

There are two security arguments 
against importing as much as a mil- 
lion barrels per day from South 
America, both bearing on the short- 
range aspects of security: 


1. A major war might well stop 
the flow of Middle East crude, and 
our European allies would then need 
an equivalent amount from South 
America—thereby diverting practical- 
ly all our imports of South American 
crude to Europe, and requiring an 
equivalent production increase in 
North American crude. However, if 
we do not accept South American 
imports in peacetime, it is quite pos- 
sible that they would not be avail- 
able for diversion to Europe in a war 
emergency. (It is, of course, conceiv- 
able that enemy submarine action 
might prevent any Venezuelan crude 
shipments either to Europe or to 
North America, but in such a con- 
tingency the sea lanes would also be 
closed to extensive overseas military 
operations, and the attendant large 
military consumption would not 
exist.) * 


2. Imports will reduce the demand 
for domestic crude and, thus, reduce 
the incentive for exploratory activity 
in this country. This would adversely 
affect our productive capacity within 
a very few years, although it would 
leave us with greater domestic re- 
serves for the more distant future. 


The import issue points up a con- 
flict between short-term and long- 
term security. Heavy imports to- 
day, although they would not preju- 
dice security for the next year or 
two, might impair our domestic po- 
tentialities 5 or 10 years from now 
because of their withering effect on 
domestic exploration. On the other 
hand, the long-range interests of the 
country would be served by extensive 
imports of crude, both by fostering a 
healthier world economy in which 
there would be less danger of war and 
by conserving our native resources 
for the security of the following gen- 
eration. 


It is pertinent to note that imports 
of heavy crude which are processed 


*The logistics of transporting supplies to 
overseas war theatres are not treated in this 
paper. However, it is pertinent to note that: 
1, South American oil is strategically well 
located to supply both Atlantic and Pacific 
operations, and did so effectively in the last 
war; and, 2, the movement of Middle East 
crude in peacetime requires a large tanker 
fleet, which is a strong security asset. 
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primarily for industrial and utilities 
fuel would have less effect on domes- 
tic crude economics than if the im- 
ports were of light crude for refining. 
Nevertheless, from the security stand- 
point, the effect is rather similar in 
nature in that the coal-producing in- 
dustry bears the shock of market con- 
traction. Contrary to popular belief, 
coal production is no more expan- 
sible in a short time than is oil, if as 
much, and the loss of coal markets 
results in abandoning mines which 
can probably never be reopened in an 
emergency, as well as in the contrac- 
tion of coal-transport facilities. For 
equivalent daily production (in heat 
units), a modern coal mine requires 
less initial expenditure but much 
more operating labor than does the 
average oil field. 


E. Synthetic Liquid Fuels 


It seems fair to assume that there 
will be a heavy demand for liquid 
fuels for at least the next century 
or so; beyond that we need not be 
too concerned because, if science ren- 
ders them obsolete, it will do so by 
providing something better. Liquid 
fuels are uniquely fitted to supply 
the energy for propulsion over the 
highways, the railroads, the seas, and 
in the air. For stationary energy units 
—such as homes, commercial units, 
industries, and power stations—they 
are merely another source of Btu’s, 
usually more convenient than coal 
but less so than natural gas. 


It also seems evident that some day 
the finding and development of 
enough crude to meet demand will 
become so expensive that the pro- 
duction of liquid fuels by synthesis 
will be equally, or more, attractive. 
How soon this will occur on a sig- 
nificant scale is speculative. It de- 
pends on four factors: 


1. The cost of producing new sup- 
plies of crude: There is a consider- 
able time lag in determining this cost 
because, as pointed out hereinbefore, 
we do not know how much crude has 
been found in a given year until 
many years later. 


2. The cost at which synthetics can 
be produced, which is a function of 
technological development. 


3. Our willingness to import foreign 
crude. 


4. The future demand for liquid 
fuels, considering both the desire to 
use increasing amounts and the effect 
of their becoming more expensive. 


Enough is known today to assure 
that liquid fuels can be produced from 
coals, from natural gas, from shale, 
and from other sources of carbon such 
as tar sands. Germany produced ap- 
proximately 120,000 barrels per day, 
or 42% of the liquid-fuel supply avail- 
able to her, by synthesis from coal 


1228 


during the last war. Alcohol from 
agricultural byproducts was used as 
motor fuel in some countries which 
were unable to get enough gasoline 
for essential needs during the war. 


Synthesis from Natural Gas 


The first commercial production of 
synthetics in the U. S. is expected 
shortly from the Hydrocol plant now 
under construction at Brownsville, 
Texas. The raw material is natural 
gas. This is combined with oxygen 
extracted from the air to form car- 
bon monoxide and hydrogen. The 
resulting “synthesis gas” is then 
catalytically converted to liquid fuel 
and by-product chemicals in a modi- 
fied Fischer-Tropsch process. About 
7,000 barrels of liquid fuels per day 
are expected from this plant. The 
realization from the by-product chem- 
icals will be a significant factor in 
the economics of the operation. 


Synthetics from natural gas will 
probably not be an important contrib- 
utor to our future liquid-fuel supply. 
Natural gas is a very superior fuel 
on its own when it can be brought to 
market economically. It has had 
very low value at the wells in the 
Southwest because of the long dis- 
tance to densely populated areas, such 
as the East Coast, and the relatively 
few gas-transmission lines. Today 
there are several major pipe lines 
from Texas to the East Coast, and 
one to California; and others are 
building or planned. Texas gas can 
be delivered from the pipe line in 
New York at perhaps 30 cents per 
1,000 cu. ft., equivalent on a Btu basis 
to residual fuel oil at $1.80 per bar- 
rel, and to eastern bituminous coal at 
$7.50 per ton. 


Such a setup certainly encourages 
natural-gas pipe lines to supply the 
centralized quality-fuel markets in 
competition with distillate oil and coal 
for space heating, and to spill over 
into industrial and utility plants (dis- 
placing oil and coal) to the extent 
that the fluctuating demand for high- 
er quality uses does not utilize the 
full capacity of the pipe line. Fur- 
ther, by displacing or enriching man- 
ufactured gas, natural gas reduces the 
use of oil for gas manufacture, a 
field in which oil has greatly en- 
croached on coal. This is an inter- 
esting example of inter-fuel competi- 
tion. 


It appears that natural gas will in 
most instances have a higher value 
for direct use as a fuel than it will 
have as a raw material for making 
liquid fuels. Cases may be encoun- 
tered where distance from market is 
so great that a large reserve of nat- 
ural gas would preferably be con- 
verted to liquid for transportation to 
market; e.g., where tanker transport 
was readily practicable but a gas pipe 
line would be too expensive, or where 
local demand for oil in an:area where 


PETROLEUM PROCESSING, November, 1949 


— 


there was plenty of gas but 
would justify synthesis.* 


i0 oi) 


Oil from Shale 


Tremendous reserves of shale in the 
western states—primarily in Colorado 
—could be processed by destructive 
distillation to yield around 25 val. to 
30 gal. per ton of a low-grade oi] 
which could then be refined, prob- 
ably by hydrogenation, to desired 
products such as diesel oil, and even 
gasoline. The Bureau of Mines re- 
ports excellent progress in develop- 
ing large-tonnage mining methods at 
its station in Rifle, Colo. Several or- 
ganizations are working to develop a 
suitable shale retort, with emphasis 
on low water requirements because 
the region is semi-arid. Present 
thinking favors preliminary cracking 
of the oil at the retort site to im- 
prove its viscosity and pour point so 
that it can be pumped to consuming 
areas like the West Coast for refin- 
ing. 

Estimates of the oil recoverable 
from shale reserves in western Colo- 
rado run up to 200 billion barrels, 
i.e., more than the probable amounts 
of recoverable crude oil in the U. S. 
The progress which is being made in 
developing, mining, retorting, and re- 
fining methods has created consider- 
able enthusiasm for shale oil as the 
first probable supplement to crude oil 
in the production of liquid fuels on a 
large scale. 


Oil from Coals 


Germany produced oil from coal, 
both before and during the last war, 
by hydrogenation and by the Fischer- 
Tropsch synthesis. As yet neither of 
these processes is economic in the 
U. S. because of the availability of 
petroleum. This is well illustrated by 
the fact that residual fuel oil, which 
would certainly be a better raw ma- 
terial than coal for producing gaso- 
line by either hydrogenation or 
Fischer-Tropsch synthesis, competes 
with coal on a straight heating-value 
basis in large power stations on the 
East Coast and on the Great Lakes. 
Before coal becomes of interest as 4 
raw material for oil, the refineries 
will have improved their processing 
of petroleum so as to produce higher 
yields of the more valuable distilled 
products and so as practically to 
eliminate the production of residual 
fuel for uses where it does not com- 
mand a premium over coal. (Residual 
fuel oil has superior value for some 


*Note that oil-transportation costs from 4a 
Gulf field to a utility in New York Harbor 
usually run about 55 cents per barrel (gather- 
ing, pipe-line, terminals, tanker-and-barge) % 
8.7 cents per million Btu; whereas the cos! 
of transporting natural gas by pipe line * 


New York, at about 25 cents per 1,000 cu - 
is 24 cents per million Btu delivered. ane 
difference is primarily investment cos which 


is about five times as great for the a5 pipe 
line as for the tankers and accessory facilities 
to transport an equivalent amount 0! energy 
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operations such as ship bunkering, 
open-hearth metallurgy, and apart- 
ment-iiouse heating.) 

Whereas coal will probably be the 
ultimate source of much of our liquid 
fuels, oil from coal will not be eco- 
nomic until major changes in oil re- 
fning and marketing, necessitated by 
the increasing cost of crude oil, have 
been pushed to the limit. 








f, Availability During 
The Next Ten Years 






The most competent published ap- 
praisals of liquid-fuel prospects for 
the next 10 years are in the “Report 
on the Long-Term Availability of Pe- 
troleum,’”’ prepared in November 1948 
by a subcommittee of the API Na- 
tional Oil Policy Committee, under 
the chairmanship of L. F. McCollum. 
Its major conclusions, predicated on 
the existence of favorable economic 
conditions for private enterprise and 
assuming that crude production will 
not exceed maximum efficient rates, 
may be paraphrased as follows: 


1. The availability of natural liquid 
hydrocarbons (crude petroleum and 
nautral-gas liquids) produced in the 
U. S. will have increased by 1953 to 























IV—DISCUSSION 


HESE considerations of liquid- 
fuel sources lead naturally to a 
discussion of various proposals for 
meeting the demands of a war emer- 
gency which I have encountered or 
developed in preparing this paper. 
My conclusions are summarized later. 
There is rather general agreement 
that a vigorous and flexible oil indus- 
try, accustomed to quick adjustment 
to changing conditions, is the first 
essential. Its representatives should 
have a continuing active liaison with 
government, so that the country’s 
state of readiness in fuel supplies is 
known to both. We cannot again af- 
ford the uncertainty, the misunder- 
Standing, and the fumbling which 
characterized the military’s early han- 
dling of petroleum problems before 
industry personnel had been effective- 
ly enlisted in government in the war. 


There is also general agreement 
that government should finance spe- 
cific measures for security in liquid 
fuels only to the extent that they 
are found necessary, but unsound ven- 
tures for private enterprise. 























A. Suggestions Dealing With 
Reserve Production Capacity 


The existence of a substantial 
North American reserve capacity to 
Prod'ice and refine crude oil at any 
time would offer the best physical 
assurance of liquid-fuel supplies. 








6,960,000 barrels per day, plus or 
minus about 5%, as compared to a 
1948 estimated domestic production 
rate of 5,900,000 barrels daily (5,500,- 
000 barrels of crude and 400,000 bar- 
rels of natural-gas liquids). Detailed 
estimates of domestic availability be- 
yond 1953 are not warranted, but 
the committee does not anticipate a 
significant decline from 1953 to 1959. 


2. Production of crude in the West- 
ern Hemisphere, outside the U. S., is 
expected to increase from 1,750,000 
barrels daily in 1948 to 2,490,000 bar- 
rels in 1953, and in the Eastern Hem- 
isphere (exclusive of Russia) from 
1,500,000 barrels daily to 2,520,000 
barrels in 1953. Both foreign sources 
are expected to increase further in 
the subsequent 5-year period and to 
represent additional supplies avail- 
able to the U. S. 

3. Production of synthetics will be 
almost negligible through 1953; but 
operable processes have been devel- 
oped, raw materials are available in 
large amounts, and the inception of 
significant production is contingent 
only upon the economic justification 
and the time for constructing facili- 
ties. 

4. Larger quantities of natural gas 
will supplement liquid fuels. 


OF SUGGESTIONS 


Many of the suggestions to be exam- 
ined deal with this problem. 

1. Developed oil fields which had 
been operating at low capacity or had 
been shut back, and which could be 
opened up at once in an emergency, 
would be ideal from the security 
standpoint. Several Texas fields, e.g., 
Friendswood, Conroe, and Hastings, 
exemplified this security ideal last 
time. But private capital cannot af- 
ford to bury money in developing new 
fields which it does not expect will 
show a return in the form of oil pro- 
duction until a war. Hence, the 
existence of this type of private ex- 
cess capacity may be fortuitous—re- 
sulting from competitive enterprise’s 
overshooting the mark in preparing 
for future demand. However, the ex- 
panding characteristics of the oil in- 
dustry, which delivers products to al- 
most every family in the country and 
which will go to extremes to satisfy 
its markets, means that some such 
overcapacity is normally expected. 


It has been proposed that govern- 
ment pay the insurance cost of main- 
taining capacity in reserve by offer- 
ing to buy fully developed oil fields 
which would then be shut down or op- 
erated under lease at very low ca- 
pacity. Complete control of the pool 
would, of course, be essential. This 
would be an extension of the policy 
exemplified by the Elk Hills Naval 
Reserve, except that the pools would 
already be developed for quick pro- 


PET! 0LEUM PROCESSING, November, 1949 








duction rather than held in an un- 
developed and “unready” condition. 
(If such government reserves were 
acquired, they should be held for gen- 
eral wartime use, and not regarded 
as the property of one specific depart- 
ment.) 

This concept of government reserve 
fields purchased from private owners 
(if more than half the interests want- 
ed to sell) has been advanced as a 
balance against the effects of heavy 
imports. If government acquired and 
then shut back domestic fields which 
could produce substantially as much 
as our net imports, we might achieve 
the long-range advantage of conserv- 
ing our own crude and at the same 
time protecting our fuel supplies over 
the short range against the loss of 
imports in war. Further, the mar- 
ket for domestic crude would remain 
strong, despite imports, because of 
government purchasing activity—thus 
maintaining the necessary incentive 
for active exploration. 

But such a program would require 
heavy government investment. Thus, 
if imports increased to 2 million bar- 
rels daily, it might take something 
like 20 billion dollars to purchase do- 
mestic fields of equivalent producing 
capacity. The dollar investment 
should be sound enough because do- 
mestic crude oil will become increas- 
ingly valuable with time, but the im- 
plications of having government own 
almost half of our production capac- 
ity as a reserve are highly disturb- 
ing. Does the country have to pay 
such a price for insurance? 


An alternate plan would be to 
leave field ownership in private hands 
and to have government pay a sub- 
sidy to the owners for shutting down 
the field for a fixed period of perhaps 
10 or 15 years, unless war came soon- 
er. The disadvantages of this scheme 
are similar in principle to those of 
government ownership. 

Although some program of govern- 
ment purchase or subsidy for reserv- 
ing “security oil’ in domestic fields 
may merit thoughtful consideration a 
decade hence, it seems unnecessary to 
present planning. 

2. Fields which have been discov- 
ered but not yet developed can play 
an important role in increasing war 
output if advance planning has pro- 
vided for their rapid development 
when needed. Under the spur of com- 
petition in a healthy producing in- 
dustry, exploration and wildcatting 
are stimulated by the desire to find 
new oil before a competitor finds it. 
But no such haste need dictate heavy 
expenditures to develop the newly 
discovered field quickly, particularly 
if it can be unitized. Slow develop- 
ment of new fields is a positive con- 
tribution to security if the plans and 
equipment for a rapid acceleration 
are ready. 

Two suggestions have been ad- 
vanced as to how government aid 
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might foster a slower exploitation of 
new fields if economic forces and al- 
location practices do not prove ade- 
quate: 


a. The field might be developed with 
government loans, on en agree- 
ment which limited production to 
a low rate for 10 or 15 years. The 
loans would start bearing interest 
when the production restrictions 
of the contract expired. 


b. The field might be left undeveloped 
by agreement, and with govern- 
ment subsidy paid as “in lieu” of 
royalty on deferred production. 


3. An economic climate which is 
favorable to vigorous exploratory ac- 
tivities before the war is the neces- 
sary prelude to adequate capacity 
during the war. This implies healthy 
rewards for finding oil. Exploration 
and wildcatting are so characteris- 
tically individual competitive enter- 
prises that active government partici- 
pation or financing would seem most 
unwise. 


4. Both federal and state govern- 
ments can strengthen our security in 
liquid fuels by further fostering con- 
servation in production, especially by 
encouraging unitized field operation. 
State regulatory bodies in the South- 
west have contributed greatly to the 
cause of conservation, but much more 
remains to be done. Practices which 
result in greater eventual recovery 
fortify our long-range position. Equal- 
ly important may be practices, con- 
tingent upon. unitized operation, 
which permit higher efficient produc- 
ing rates. 

5. Better information on the coun- 
try’s efficient capacity to produce 
crude is essential to better security 
planning. The current program of 
the Texas Railroad Commission to 
hear testimony and establish “max- 
imum efficient rates” for the pools 
throughout the state should stimulate 
similar efforts elsewhere. Perhaps 
this should be an industry task in 
those regions where state bodies do 
not take the initiative. More em- 
phasis on MER’s will challenge the 
reservoir engineers to greater ac- 
complishment in the efficient utiliza- 
tion of pool reserves and capacity. 

Production can be increased for a 
time by disregarding ultimate recov- 
ery and by producing to the maxi- 
mum. We all realize that this would 
be done in a crisis. But it would 
seem utterly unsound to plan emer- 
gency production on a basis which 
involves seriously injuring our fields 
for the future. 


6. Specific projects to increase the 
efficient rate of production from 
given pools might contribute signif- 
icantly in an emergency. 

As an example, the current MER 
of the East Texas Pool is somewhere 
near 300,000 barrels per day (about 
5% of U. S. capacity). It has been 
estimated that the injection of 500,- 
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000 barrels of water from outside 
sources, supplementing the present 
salt-water return to the field, would 
permit the efficient production of an- 
other 250,000 barrels of oil daily from 
East Texas. The capacity of the 
present salt-water disposal facilities 
would, of course, have to be enlarged. 
This seems to be a case where the 
government could install facilities as 
an emergency reserve for increasing 
production rates in war without in- 
terfering with peacetime operations 
and private ownership. The expense 
would probably not exceed 60 million 
dollars, a cheap insurance premium 
for an increase of a quarter million 
barrels per day on demand. 


Other projects of this nature to 
achieve greater emergency productiv- 
ity can doubtless be developed. Some 
which are not economically justifiable 
in peacetime may yet permit great- 
ly increased efficient rates which 
would warrant government construc- 
tion for emergency capacity. 


The question as to whether such 
government facilties to increase rates 
should be constructed or merely 
planned in peace is one of timing. 
If the specific plans and the neces- 
sary equipment were ready, installa- 
tion might take only six to nine 
months. If that can be done, actual 
construction could be deferred until 
the emergency was evident. 


7. The expectation of great oil de- 
velopment in western Canada war- 
rants special discussion of its poten- 
tialities as a security reserve, West- 
ern Canada currently produces only 
70,000 barrels per day, but various 
authorities estimate her probable re- 
serves at between 5 and 20 billion 
barrels. Development of this huge 
region will probably be rapid at first, 
but will soon slow down. It is as- 
sumed that exploration and wildcat- 
ting will be vigorous over the whole 
area, but that field development will 
slacken after the first few years— 
awaiting the market demands which 
will justify development costs and 
pipe-line outlets. 


Perhaps this natural process of let- 
ting things take their course is ade- 
quate. On the other hand, the use- 
fulness of this oil when needed would 
be better assured if plans were made 
for quick production and transporta- 
tion in an emergency. At a mini- 
mum, steel for field drilling and for 
pipe lines and pumps should be ready 
at the start of a war, destined for 
probable use in Canada. Possibly 
the preparations should go further. 
Promising fields which did not justify 
immediate drilling could be developed 
by government loans which would not 
bear interest until the fields went 
into production. Pipe lines could be 
constructed on the same basis. All 
phases of the problem of developing 
the potentialities of Western Canada 
would require study, with particular 
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regard to the time factor. Th: pos. 
sibility of a million barrels « day 
from this source when needed is re. 
assuring, but we must be sure that 
it can be made available in time, 


8. The last item under “reserve 
producing capacity” deals with stee| 
—steel for producing and stee! for 
pipe lines. Oil production was never 
really critical in the last war. But 
ocean transport proved vulnerable in 
the early months, and was taxed to 
the utmost by war-theatre demands 
throughout the war—and it took a 
long time to build the Big Inch and 
the Little Big Inch. We may fairly 
anticipate that next time there will 
be emergency pipe lines and much 
field development to be done (par- 
ticularly in Canada or other new 
areas). If the line pipe, the pumps, 
and the oil-field goods are already 
available, the jobs can be done quick- 
ly. This means carrying inventories 
—inventories which in many cases 
may be larger than the oil or the 
steel industry can afford. 


During the war we made tremen- 
dous amounts of ammonia. The coun- 
try’s capacity was more than doubled, 
and the plants required heavy pres- 
sure equipment like that in oil re- 
fineries. Yet the construction of am- 
monia plants never required top pri- 
orities and fights between competing 
agencies. Why? Simply because a 
certain ordnance officer ordered his 
heavy reaction vessels and compres- 
sors in the summer of 1939. 


A stock of the most necessary 
steel items for the oil industry, car- 
ried by government to the extent 
that it exceeds normal industry re- 
quirements, should be excellent in- 
surance against a shortage of liquid- 
fuel supplies. I suggest that govern- 
ment stockpile. steel for oil produc- 
tion, pipelining, and refining when 4 
slack develops in the demand for this 
type of product. Pipeline equipment 
is perhaps the most vital. At this 
point we cannot tell with certainty 
where it will be used. The flexibility 
of having the materials ready for use 
where needed is all-important. This 
is an essential feature of a program 
to assure a quickly developable re- 
serve capacity and availability. 


B. Suggestions On 
Stockpiles of Oil 


1. The accumulation and storage of 
very large volumes of products—up 
to 900 million barrels—during peace- 
time as a maintained war reserve 
has been discussed previously herein. 
It is technically feasible, and it would 
stimulate the expansion of produc- 
tion, transportation, and refining dur- 
ing the years when it was being ac- 
cumulated. It would be very expen- 
sive, however; and, in my opinion, 
it typifies a policy of “over-readi- 
ness,” which is undesirable and un- 
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necessary if plans are laid to con- 
vert quickly to a war economy when 
the ernergency becomes evident. 


2. The suggestion of stockpiling — 


urgent war products which require 
considerable processing falls in a dif- 
ferent category. (The atomic bomb 
isa prime example.) In the last war 
there were only three important pe- 
troleum specialties of this character: 
toluene, the synthetic components of 
aviation gasoline, and the components 
of synthetic rubber. Moderate stock- 
piles of toluene and of aviation alky- 
late seem reasonable, largely as a 
means of keeping manufacturing fa- 
cilities activated. 


3. The oil industry seems to be try- 
ing to get along with too little prod- 
uct storage capacity for its regular 
business. The shortage of present 
industry tankage is indicated by com- 
paring the low point on total stocks 
of crude, refined products, and natural 
gasoline with the high point of such 
stocks since December, 1946. Within 
this period there has been both a 
shortage threat, which aroused the 
industry to maximum efforts to avert 
it, and an oversupply condition, which 
resulted in reduced production and 
refinery runs. The low point on stocks 
was in March 1947, when the Bureau 
of Mines report showed 481 million 
barrels; the high was this summer, 
with 636 million barrels. The dif- 
ference between high and low, rep- 
resenting the effective range of in- 
dustry storage, is only 155 million 
barrels, or less than a month’s supply. 


A shortage of industry tankage 
would seriously hamper operations in 
an emergency. But this is not a 
case for government aid. It appears 
that the industry needs, and probably 
will provide, considerably more tank- 
age for its regular operations. 


4. It has been proposed that a re- 
serve stockpile be created by im- 
porting and storing foreign crude. If 
it were to be stored aboveground so 
that it could be quickly available, the 
proposal corresponds to the product 
Stockpile discussed previously herein 
except that the cost would be less, 
but there would be no peacetime stim- 
ulus to refinery capacity created by 
turning it into products. The sug- 
gestion that it be stored underground 
in depleted oil fields seems techno- 
logically less sensible than refining it 
for use as received and leaving an 
equivalent amount of producing ca- 
pacity underground in our own oil 
fields. 

5. The idea that liquid fuels should 
be rationed in peacetime as a move 
to conserve reserves has probably oc- 
curred at least once to most of us, 
usualiy after some irritating personal 
experience on the highway. But gov- 
fmment restriction of fuel use is so 
repuynant to the free economy which 
We cherish, and it would so under- 
mine the vigor of the oil industry, 


that it cannot be justified until the 
threat of impending war is clear and 
emergency stockpiling begins. Then 
the action should be prompt and de- 
cisive. 


6. The most significant oil-stock- 
piling proposal seems to be to create 
a stockpile of products by quick and 
well planned action when the emer- 
gency becomes evident. Inasmuch as 
this has been discussed previously 
herein, it need only be repeated that 
rigorous rationing on a well devised 
plan should be instituted promptly, 
and that empty tankage, provided 
prewar at government expense, must 
be available to receive the first prod- 
ucts for stockpiling while additional 
tanks are being erected. 


7. This section on stockpiling would 
be incomplete without making a 
cross-reference to the value of stock- 
piles of steel for emergency pipe lines 
and for development drilling of oil 
fields. 


In concluding the discussion of oil 
stockpiles, I feel that the storing of 
products or crude aboveground in 
large volume during peacetime in an- 
ticipation of a war in the indefinite 
future represents exorbitant and un- 
necessary insurance premiums for 
short-range security. 


C. Suggestions 
On Imports 


Suggestions on imports range all 
the way from welcoming large vol- 
umes, and thereby reserving some of 
our own crude, to prohibiting them 
so that domestic discovery and devel- 
opment will be stimulated to the 
maximum. DeGolyer recognizes both 
these considerations in his statement 
before the Armed Services Commit- 
tee in February 1948: “My recom- 
mendation is that this nation import 
all of the oil that it can bring in 
without damaging its domestic in- 
dustry, which is fundamental to it.” 
The statements of the National Pe- 
troleum Council in “A National Oil 
Policy for the United States’ empha- 
size protecting the health of the do- 
mestic industry by importing only as 
much oil as is needed to supplement 
domestic production. 


No one individual can fairly deter- 
mine the extent of imports which 
will best contribute to national se- 
curity. In my view, short-range se- 
curity in oil (over the next 10 years) 
may be impaired by heavy imports to- 
day, but longer-range security would 
be aided by a willingness to use larger 
imports than are now coming in. 
Eventually we shall want large vol- 
umes of foreign crude. To accept 
more now would lessen the shock of 
transition, and would have indirect 
but potentially powerful security 
benefits by encouraging world com- 
merce and strengthening our allies. 


PETR\LEUM PROCESSING, November, 1949 





This is a broad policy issue which in- 
volves more than the single question 
of natidnal security in oil. Restrict- 
ing it to the oil security problem, I 
feel that the calculated risk of some 
sacrifice to short-term security, be- 
cause of the probability that imports 
will be greatly reduced in war, is 
justified by the longer-term benefits 
of a stronger domestic resource posi- 
tion and a healthier world economy in 
petroleum. 


A somewhat similar philosophy 
may be noted in the policies of the 
Texas Railroad Commission in reduc- 
ing allowable oil production when 
market demand shrinks. Such poli- 
cies indicate a belief that the long- 
range interests of the state and of its 
citizens are best served by temperate 
exploitation of its exhaustible wealth. 


Suggestions that oil imports be 
used to build product stockpiles, or 
that government purchase domestic 
crude reserves in an amount equiv- 
alent to imports, have been discussed 
previously herein. To me, they seem 
like compromises involving govern- 
ment intervention which would be un- 
necessary if the industry can adjust 
itself to heavier imports without 
slackening its domestic exploration. 
A significant reserve of domestic pro- 
ducing capacity should be recognized 
as desirable and normal. It is well to 
remember in these days of surplus 
that only two years ago we were 
faced with a shortage. : 


D. Suggestions 
On Synthetics 


General interest in synthetic oil— 
from natural gas, shale, or coal—has 
slackened somewhat in the past year 
because of the improved crude-oil sup- 
ply position, but the basic importance 
of oil from other than crude petro- 
leum is really unaffected. Synthetics 
offer a domestic supplement to do- 
mestic crude supplies and, therefore, 
a security factor which foreign oil 
cannot provide. 


From the earlier discussion, it is 
concluded that natural gas will not 
become an important source for liquid 
fuel because it is more valuable as 
gaseous fuel. Coal has eventual prom- 
ise, but not until crude availability 
has decreased to the point where 
residual fuel oil to compete with 
coal has been eliminated as a refinery 
product. Shale oil seems like the 
most immediate prospect. 


Basic research on the problems of 
synthesizing oil is very much in or- 
der, both by industry and by govern- 
ment. As economic practicability be- 
comes evident, private enterprise will 
assuredly embark on the large-scale 
development activities which are a 
necessary prelude to commercial op- 
erations. 


Arguments that the oil industry 
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will hesitate to venture on the con- 
struction of synthetic plants because 
of the heavy investment required, 
and that security will thus be preju- 
diced, have led to the suggestion that 
government finance full-scale com- 
mercial plants which -will be ready 
to operate in an emergency. Such 
a plan assumes either that the emer- 
gency will bring a sharp restriction 
in crude supply, because of loss of 
imports, or a sharp increase in re- 
quirements which cannot be met by 
rationing and quick stockpiling, or 
both. 

Building a reserve synthetic indus- 
try, which must stand essentially idle 
if it is to fulfill its purpose as a re- 
serve, is estimated today to require 
an investment of the order of 10 bil- 
lion dollars for a capacity of 1,000,- 
000 barrels per day (“Liquid Fuels 
from Coa] and Oil Shale,” by Roberts 
and Schultz, Oil and Gas Journal, 
September 15, 1949). For orienta- 
tion on such big numbers, the avia- 
tion-gasoline program of the last war 
required a little less than one billion 
dollars in facilities, of which three- 
quarters was for industry-owned 
plant. A full-blown synthetic indus- 
try in idleness would indeed be ex- 
pensive insurance. 


The logical program for synthetics 
would seem to be for government to 
concentrate on basic research, and 
for industry to develop and install 
the plants as economic need justifies. 
It is pertinent to recall that the oil 
industry is venturing in excess of a 
billion dollars a year in the necessary 
search of new raw materials. 


E. Suggestions on Refinery 
Utilization of Crude 


Before this group it is not neces- 
sary to stress the refinery problems 
which are posed by security needs. 
Up to now I have mentioned the re- 
finer’s participation only by implica- 
tion, as in the rapid building of prod- 
uct stockpiles at the start of a war, 
the modern prewar stockpiling of war 
specialties, the inadequacy of pres- 
ent industry storage facilities, and the 
expansion of East Coast refining to 
process imports. ‘Of course, when a 
synthetic industry is built, it will be 
the product and the responsibility of 
the refiner. Also, reserve refining 
capacity is essential to security to 
almost the degree that reserve pro- 
ducing capacity is needed. It need 
hardly be mentioned that refineries to 
handle foreign crude should be on our 
own shores if we are to be fully as- 
sured of their contribution in a crisis. 

But it does seem pertinent to dis- 
cuss that aspect of refining which 
deals with yields. 

The oil refiner attempts to process 
his crude oil in such a way as to se- 
cure the best net return from the 
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sale of his products. These products 
can be classified roughly into “dis- 
tilled” products, viz.: gasoline, kero- 
sine, and distillate fuels; and “resid- 
ual” fuel oil. Ideally, the refiner 
would like to maximize the yield of 
distilled products and not have to 
make any more residual fuel oil than 
is needed for quality uses such as 
bunkering ships. Actually, he is un- 
able to do so because of processing 
limitations. “Resid” is a by-product. 

As crude becomes scarcer and, 
therefore, more expensive, the refiner 
feels increasing pressure to secure 
more distilled product yield and re- 
duce “resid” production. Crude oil 
will become too expensive to run it 
into a low-grade byproduct. Improved 
processing is essential to survival in 
the competition. 

This economic pressure is favor- 
able to the long-term security inter- 
ests of the country. Excess produc- 
tion of residual fuel oil is a waste of 
quality resources almost like flaring 
gas in the oil field. (Note that this 
residuum is superior to coal as a raw 
material for synthesis to gasoline by 
either Fischer-Tropsch or hydrogena- 
tion processes). A number of proc- 
esses for increasing distillate and re- 
ducing “resid” yields are operating 






er 


today: coking, viscosity breaking, 
vacuum reduction, propane deasphalt- 
ing, catalytic cracking, and eve: some 
hydrogenation. It is true thai they 
require added refinery investment and 
operating cost, but these will be in- 
creasingly justified as crude becomes 
more scarce. Chester F. Smith (“The 
Future of Oil Refining,” before the 
14th Mid-Year Meeting of the API 
Division of Refining, April 6, 1949) 
concludes: “. ... our large supplies 
of residual fuel oil should be consid- 
ered first as a better potential source 
of light products.” 

There have been many times in the 
past when a refiner could with profit 
buy and run cheap crude directly into 
residual fuel oil, which he then sold 
by under-cutting the price of steam 
coal. (This is true today with heavy 
foreign crudes, although we are not 
directly concerned with them at this 
point.) <A definite advantage of high 
crude price is that it discourages such 
uneconomic use of oil and tends to 
stimulate more efficient refining. 

Fundamentally, that type of refin- 
ery development which increases the 
economic yield of products which 
have unique values as liquid fuels 
contributes to security by conserving 
a quality resource for quality use. 


V-CONCLUSIONS 


HE preceding discussion points 

up a conclusion which we all in- 
stinctively recognize: absolute secur- 
ity is a myth—we must choose be- 
tween “insecure” alternatives. To 
me, the following measures seem most 
promising: 


1. Foster the continuing existence 
of reserve capacity to produce crude 
in an emergency by: 


a. Active research to develop new and 
better methods for finding oil. 


b. High exploratory activity—incited 
by healthy rewards for finding oil. 


c. Restricting production from new 
fields. 


d. Encouraging unitization—which re- 
quires state and/or federal coop- 
eration. 


e. Securing better information on the 
country’s existing capacity to pro- 
duce—its true “maximum efficient 
rate” at any time. 

f. Developing specific projects which 
will result in greater efficient pro- 
duction in an emergency as well 
as those which increase ultimate 
recovery. 

g. Developing the potential western 
Canadian fields and other new do- 
mestic areas as emergency reserves 
until their production is needed for 
peacetime uses. 

h. Stockpiling oil-field and pipe-line 
steel. 


2. Plan to stockpile oil products at 
the start of the war by rationing at 
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once and running the products of ra- 
tioning into empty tankage, some of 
which has been provided by govern- 
ment in advance. In addition, indus- 
try will contribute to security by 
erecting the additional tankage which 
it really needs for its normal opera- 
tions. 


3. Import as much oil as can be 
accepted without serious prejudice to 
domestic exploratory activity. 


4. Develop synthetics by private en- 
terprise, assisted by basic govern- 
ment research. 


5. Develop refinery flexibility to 
permit higher yields of distilled prod- 
ucts. 


In the very nature of oil produc- 
tion, long-term future supplies are 
unpredictable, but any rapid loss of 
producing capacity is most improb- 
able. Faith that an industry which 
has so adequately demonstrated its 
ability to meet demands in the past 
will continue to do so in the future 
should be accompanied by continuing 
close liaison with government in its 
defense planning. If this be done, 
the present conclusion that govern- 
ment projects need not extend be- 
yond basic research, detailed planning 
for emergency stockpiles and produc- 
tion increases, and modest prewar 
provisions for stockpiling steel and 
war specialties can be intelligently 
modified when and if necessary 
time to assure constant preparedness 
in liquid fuels. 
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FUELS—THEIR PRESENT 
and FUTURE UTILIZATION 


By W. M. HOLADAY, R. E. ALBRIGHT, 
T. L. APJOHN and L. R. STEFFENS 


Socony-Vacuum Laboratories 


A groundwork study is made of our consumption of 
energy from the three primary fuels—coal, petroleum 
and natural gas—together with the possibilities for im- 
proving their utilization efficiencies in various fields of 
use. The relative and absolute consumption of oil and 
gas is increasing steadily, while the use of coal is de- 
clining. 

Highest utilization efficiencies are obtained in the 
application of fuels in heating, the weighted average 
thermal efficiency for all three fuels under average 
load conditions being 60%. In the transportation field, 
however, which consumes 32% of the nation’s fuel 


energy, the overall thermal efficiency is only 5%. 
Transportation requirements appear to be subject to 
the greatest reduction through improvements in efficien- 
cy of utilization. 

For the foreseeable future, sufficent petroleum should 
be available to meet all transportation requirements. 
Improving the efficiency of gasoline utilization would in- 
crease the availability of liquid fuels for transportation. 

Direct utilization of coal and gas should be continued 
until petroleum is scarce and mostly to the point that 
the free play of economics dictates the synthesis of 
liquid fuels. 








| ppm the past year the United 
States consumed over 29,000 
trillion BTU of energy to power its 
industrial might; to heat its homes, 
offices and factories; to fabricate and 
move its manufactured goods; to 
transport its population by boat, 
train, plane, bus and automobile; to 
cook its food; and to light its homes, 
places of business and its thoro- 
fares, 

Sources of this energy were coal, 
petroleum, natural gas, wood and 
water power, in order of their de- 
creasing importance. In the past 
year, petroleum (including natural 
gas) has exceeded coal by a signifi- 
tant amount in providing the coun- 
try’s energy requirements. 

Recent papers have evaluated the 
practicability of a number of meth- 
ods of supplementing our energy 
sources by such means as solar radia- 
tion, nuclear energy, wind power, etc. 
These studies were undoubtedly 
spurred by the gloomy predictions 
of the forecasters concerning the 
short life expectancy of our fluid- 
fuel reserves. Relatively speaking, 
Petroleum and natural gas will be 
in short supply long before coal but 
such an eventuality in a normal 
*conomy is a long way off and must 

Measured in decades or centuries 
rather than years. 

This condition, however, does not 
detract from the desirability of con- 
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serving our fuel resources by using 
them in the most efficient manner. 
Of the 29,000 trillion BTU consumed 
as coal, petroleum and natural gas 
last year, fewer than 10,000 trillion 
were used effectively to satisfy these 
energy requirements. Stated in an- 
other manner, the overall efficiency 
of utilization was approximately 
33%. The remainder went, so to 
speak, unharnessed—wasted in stack 
gases or exhaust gases or radiated 
to the air. 

In Europe fuel shortages have ham- 
pered the rehabilitation of the indus- 
trial economy. Consequently, energy 
in its various forms has been given 
considerable study abroad as regards 
its most efficient utilization. This 
subject will also be a principal topic 
at the forthcoming World Power 
Conference in London in July, 1950. 
The importance of studies of this 
type in the U. S. exists not so much 


in impending shortages but rather 
in the balancing of supply and de- 
mand of energy in the event of an- 
other national emergency. Conserva- 
tion then becomes a necessity until 
supply lines have been reestablished 
and new production has been brought 
in. 

Since the timetable of such events 
is unknown, a continuous study must 
be made of how our energy sources 
are trending—what utilization effi- 
ciencies are being obtained in the 
various fields of fuel use—and what 
the possibilities for improvements ap- 
pear to be. For simplicity in making 
these evaluations, the ensuing dis- 
cussion is limited to the production 
and consumption of energy in the 
U. S. from the three primary fuels 
—coal, petroleum, and natural gas. 
Non-fuel uses of these basic re- 
sources have been eliminated from 
consideration. 


I-TRENDS IN ENERGY CONSUMPTION 


OAL, petroleum, and natural gas 

constitute the major sources of 
energy in this country with water 
power and wood supplying supple- 
mentary quantities amounting to 
about 10% of the total. Fig. 1 
charts the annual consumption of 
energy derived from coal, petroleum, 
and natural gas over the past 49 


years. In this period, the utilization 
of heat units has increased almost 
fivefold from 6,000 trillion BTU to 
29,000 trillion BTU. The rise direct- 
ly reflects the industrial growth of 
the nation over this period and the 
breaks in the trend delineate the de- 
pression periods 1921-22 and 1930-36. 

Coal made its maximum contribu- 
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Fig. 1—U. S. consumption of energy, from primary fuels only (coal, petroleum and 
natural gas; does not include non-fuel uses) 
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Fig. 2—Relative energy consumption by fuel source 


tion during the first world war and, 
after dipping sharply during the de- 
pression years, reached the previous 
high level during the second world 
war. Petroleum and natural gas, on 
the other hand, have shown almost 
steady upward trends as primary en- 
ergy sources and today provide more 
than 50% of the energy generated 
in this country. There was a large 
decrease in energy consumption dur- 
ing the early ’30s but, as shown in 
Fig. 2, the percentage of total energy 
contributed by oil and gas continued 
to increase even during this depression 
period. During the early years of 
World War II, energy requirements 
increased rapidly and petroleum fuels 
were diverted to military uses. Coal 
filled a large part of the resultant 


1234 


civilian and industrial demand be- 
cause of the relative accessibility of 
coal reserves as compared to petrole- 
um. However, in recent years, the 
ascendancy of petroleum and natural 
gas over coal continues to increase at 
a rapid rate. 

Fig. 3 charts the estimated distri- 
bution of energy over the past 10 
years among the three main fields: 
(1) domestic and commercial heat- 
ing, (2) transportation, and (3) in- 
dustrial power and heat. <A few 
words of explanation in connection 
with each of these major fields are 
in order. Domestic heating com- 
prises both home space heating and 
cooking requirements; commercial 
heating includes the heating and 
cooking requirements of apartments, 


oS 


stores, offices, institutions and »ub.- 
lic buildings. Transportation is com. 
posed of the requirements for auto- 
motive, aeronautical, rail and marine 
motive power with steam, gas, gaso- 
line and diesel engines constituting 
the principal prime movers in this 
field. 

The field of industrial heat and 
power is the most complex of the 
three main categories. Broadly, this 
includes the energy requirements for 
all manufacturing and mining opera. 
tions and, in addition,- the production 
of electrical power for all uses. Con- 
sumption of heat and power in pe- 
troleum refineries, collieries and in 
the gas fields is also included in this 
category as are the requirements for 
farm usage of fuels to power trac- 
tors and similar equipment. 

The distribution of fuel usage in 
1947 (the latest year for which good 
figures are available) in terms of per 
cent of heating value of total U. S. 
fuel consumed is as follows: 


Domestic 
and Trans- Industrial 
Commercial por- Power and 


Heating tation Heat Total 

SS fee 11 23 46 
Petroleum .. 7 21 11 39 
Natural Gas. 4 “s 11 15 
Total ...c 23 32 45 100 


Half of the transportation usage 
went to cars, trucks and buses; rail- 
roads used most of the remainder, 
with marine operations using only 
a relatively small amount. As would 
be expected, the greatest portion of 
the demand for industrial power and 
heat is supplied by coal. The ma- 
jor industrial fuel-using industries 
are the production of electrical pow- 
er, oil refining, oil and gas produc- 
tion, and the metallurgical indus- 
tries. These industries consume, re- 
spectively, 11, 5, 4, and 4% of the 
total of all fuels. 

A more detailed tabulation of the 
supply and distribution of the pri- 
mary fuels for 1947 is given in Fig. 
4 and in the Appendix, Tables 4-10. 
Trend charts are also given in the 
Appendix (Figs. 9-14) for the in- 
dividual fuels over the last decade. 

If all the data in the foregoing 
charts are considered in detail, 4 
number of facts become self-evident. 
First, there is a basic trend with 
time to the domestic consumption 
of more and more energy for trans- 
portation, heating, and industrial op- 
erations. In other words, the U. S. 
is still growing. Second, while this 
basic increase of nearly 500 trillion 
BTU/year exists, actual consumption 
of energy is tied directly to indus- 
trial activity. A major depression 
can cause a decrease in total energy 
consumption of nearly 1/3 in a rela- 
tively short period of time. Third, 
both the relative and absolute con- 
sumption of fluid fuels (oil and 245) 
is increasing steadily whereas the 
use of coal is declining slightly 0” 


PETROLEUM PROCESSING, November, 1949 


















an 
on a 

Th 
—_lea 
fuels 






tom¢ 
cons 
fuels 
no 

of | 
neve 


30 


25 


TRILLION BTU 


Fig 











—— 


Fuels of the Future 





an absolute basis and appreciably 
on a relative basis. 

These facts—particularly the last 
—lead to the consideration of why 
fuels are used as they are. 


1. For automotive equipment (au- 
tomobiles, trucks, buses, airplanes, 
construction equipment, etc.) liquid 
fuels—gasoline and diesel oil—have 
no practical substitute. The cost 
of liquid fuels in this country is 
never expected to increase to the 
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point that the make-shifts (gas pro- 
ducers, compressed gas, or coal-fired 
steam engines) can compete. Another 
factor is the requirement for mili- 
tary operations, the basic requisite 
being portable fuels. At the present 
time and for some time to come this 
means liquid fuels. 


2. Domestic heating fuels are se- 
lected partly on the basis of price 
and partly on the basis of conveni- 
ence. The higher income consumers 
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Fig. 3—Energy consumption by field of use (primary fuels; non-fuel use omitted) 


Fig. 4—Primary fuel distribution in 1947, % of total Btu 
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will demand the advantages obtain- 
able now only with fluid fuels—even 
at a price differential that will force 
many. consumers to get along with 
coal, <A large differential in price 
between fluid fuels and solid fuels 
may reduce the number of potential 
customers and increase the incentive 
toward eliminating as far as possible 
the disadvantages inherent in han- 
dling a solid which leaves a dusty 
residue. 

3. Fuels for railroad, marine and 
industrial heat and power are chosen, 
with few exceptions, on the basis of 
overall cost. 

With this picture, then, of the quan- 
titative consumption of fuels in this 
country and some of the reasons 
guiding the trends observed, the next 
step in the analysis concerns the 
efficiency of fuels utilization in the 
several fields. 


Il—-UTILIZATION 
EFFICIENCIES 


S indicated briefly in the pre- 

ceding section, the efficiency of 
energy utilization is often disregard- 
ed when a selection of fuels for a 
specific use is made. This frequent 
disregard of what appears to be a 
prime factor is based largely on two 
other factors; nariely, availability 
and convenience ¢' use. However, 
with demands for energy increasing 
as they have, consideration must be 
given to the efficiencies involved in 
our consumption of national re- 
sources. 

When comparing the efficiency of 
utilization of fuels in such varied 
applications as heating, transporta- 
tion, and power generation, a com- 
mon denominator is essential. Ther- 
mal efficiency, defined as the ratio 
of the net usable energy output aris- 
ing from a fuel in a given applica- 
tion to the total fuel energy input, 
appears to be a logical basis upon 
which to compare efficiencies. For 
space heating and process heating 
purposes, the net useful energy output 
has been interpreted to be the differ- 
ence in the fuel energy input and 
the usual stack, radiation and ash 
losses. For transportation, the brake 
thermal efficiency of a given prime 
mover multiplied by the transmis- 
sion efficiency to the air, land, or 
sea represents a measure of efficien- 
cy in this field. For power genera- 
tion, the usable power output of a 
plant divided by the total fuel energy 
input is considered to be a satisfac- 
tory criterion of efficiency. 

In any application, efficiencies vary 
widely with load. This has been taken 
into consideration but, in general, use 
of average load conditions will be 
compared with one another. Further, 
the efficiencies employed are the val- 
ues for utilization of the fuel after 
delivery to the equipment wherein 
the fuel is used. Calculation of these 
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efficiencies does not take into ac- 
count the energy requirement for 
transporting the fuel to the point 
of use, although this requirement is 
an important factor in fixing the 
ultimate efficiency of fuel utilization. 


As an example, the thermal effi- 
ciencies of transporting fuel from 
producing centers to New York City 
(neglecting the minor fuel require- 
ments for local gathering and dis- 
tribution) are shown in Table 1. The 
transportation of oil by tanker and 
pipeline shows the highest efficiency 
—97 to 994% compared to 88% 
for coal and 82% for natural gas. 
With these lower efficiencies, trans- 
portation costs of coal and gas may 
amount to a substantial percentage 
of the cost of the delivered fuel. 


Domestic and Commercial Heating 


In the three major fields of Do- 
mestic and Commercial Heating, In- 
dustrial Heat and Power, and Trans- 
portation, the highest utilization effi- 
ciencies are obtained in the applica- 
tion of fuels to domestic and com- 
mercial heating. As shown in Fig. 
5, thermal efficiency in domestic 
heating increases from 53% for coal 
to 74% for gas with oil intermediate 
at 66%. The weighted average for 
all three fuels under average load 
conditions is 60%. The low value 
noted for coal, the principal domes- 
tic fuel, is due primarily to the fact 
that coal is fired by hand which re- 
sults in over-firing with attendant 
high losses. Gas, because it is sub- 
ject to better control than either 
coal or oil, shows the highest effi- 
ciency. 


As would be expected, utilization 
efficiencies are generally higher for 
commercial heating than they are 
for domestic heating. Under average 
load conditions, coal has an efficiency 
of 60%, oil 71%, and gas 76%. In 
the case of coal, the higher efficiency 
in commercial heating is due in part 
to the use of automatic stoker equip- 
ment. In the case of oil, the major 






Fig. 5—Domestic heating efficiencies 


factor affecting the higher efficiency 
is the use of heating plants designed 
specifically for operation on oil as 
contrasted to the many conversion 
units employed in domestic heating. 


Industrial Heat and Power 


In the field of industrial heat and 
power, efficiencies under average load 
conditions range from 33% for coal 
to 46% for oil as shown in Fig. 6. 
Gas has a slightly higher utilization 
efficiency than coal; namely, 39%. 
The overall weighted average effi- 
ciency for fuels utilization in this 
field is 38%. 


The drop from an overall fuels 
efficiency of 60% in domestic and 
commercial heating to this figure 
of 38% is due primarily to two 
factors. First of these is the low 
conversion efficiency for the produc- 
tion of electrical energy, and second 
is the low efficiency in many manu- 
facturing operations where heat is 
required at very high temperature 
levels, Manufacturing industries are 
the largest consumers of industrial 
fuels and absorb 26% of the na- 
tion’s available energy. While no 
great difference in efficiency of fuel 
utilization among the primary fuels 
is apparent in specific manufactur- 
ing applications, a large variation does 
exist among the different industries. 
For example, in the manufacture of 
brick and fire clay, only 2 to 5% 
of the total available energy may be 
utilized effectively, whereas in cer- 


a 


tain segments of the cement indus. 
try as much as 50% may be utilized 
and still higher values are obtained 
in operations such as petroleum re- 
fining. 

It may be noted that the overal) 
efficiency of gas utilization is rela- 
tively low (39%). This low effi- 
ciency results in part from the con- 
sumption of about %4 of all the gas 
directly in the gas fields for drilling, 
process and compression  require- 
ments. Utilization efficiencies in this 
case are about 29% as compared to 
efficiencies in heating applications of 
50 to 80%. 


Transportation 


While the aforementioned overall 
utilization efficiencies of 60% and 
38% in the respective fields of do- 
mestic and commercial heating and 
industrial heat and power may ap- 
pear reasonable, the overall efficiency 
in the transportation field of 5% is 
quite startling. The individual effi- 
ciencies making up this average of 
5% at actual load conditions are 
given in Fig. 7, along with the values 
for operation at full load. As shown, 
nearly all the coal used for trans- 
portation goes to steam locomotives 
with a utilization efficiency of 4% 
at average load. In contrast, liquid 
petroleum fuels go to cars, trucks, 
buses, diesel powered ships and trains, 
steam trains and steam ships with 
an overall efficiency of 7%. Inas- 
much as_ transportation consumes 





TABLE 1—Typical Thermal Efficiencies for Transporting Fuel from Point of 
Origin to New York City 


Point of Origin 


GD  axiedsecsdice scanned West Virginia 
West Virginia 
Ce | ahae kaunokeca ann cue Gulf Coast 
Gulf Coast 
Gulf Coast 
Gulf Coast 
ee East Texas 
Synthetic Gas .......... West Virginia 


(a) 1000 BTU/cu. ft. 
(b) 600 BTU/cu. ft. 


(c) 330 BTU/cu. ft. 


Method of Thermal 
Transport Efficiency, % 
Rail (Coal-Steam) 88 
Rail (Diesel) 98 
Rail (Oil-Steam) 78 
Rail (Diesel) 96 
T-2 Tanker 97 
Pipeline 99+ 
Pipeline 82 
Pipeline 
* 94 
90 
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Fig. 6—Industrial power and heating efficiencies 
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32% of the nation’s fuel energy and 
the major portion of this is derived 
from petroleum, some detailed con- 
sideration of this use is in order. 

Automotive and aviation engine re- 
quirements consume about 16% of 
the current energy supply mainly 
in the form of gasoline. Over 90% 
of the gasoline is used in the auto- 
motive field where the overall actual 
efficiency of utilization is in the or- 
der of 6%. Under full load condi- 
tions, an average value of 18% is 
possible but by far the greatest 
amount of driving is carried out un- 
der part load conditions. The air- 
craft engine, on the other hand, op- 
erates the larger portion of its time 
closer to full power and therefore 
at the more efficient level of 18%. 
At the present state of development, 
the efficiency of jet propelled aircraft 
isin the order of 12%. 

Railroad operations consume about 
13% of the net available energy sup- 
ply. Coal is the chief fuel in this 
field of utilization representing about 
78% of the requirement. The remain- 
der is satisfied with fuel oil to the 
extent of 19% and diesel fuel about 
3%. These data are for 1947 and, 
as a result of the rapid replacement 
of the steam locomotive by the die- 
sel, are already in need of revision. 
In contrast to the efficiency of 4% 
with coal fired steam, oil fired steam 
has a utilization efficiency of 6% 
while the diesel electric locomotive 
converts 26% of the available energy 
into useful work. Because of this 
high relative efficiency of the diesel, 
a decrease of 6% in the amount of 
coal used in railroad operations would 
be balanced by an increase of only 
1% in diesel fuel consumption. 


The marine field (including military 

uses) consumes approximately 3% 
of the current available energy sup- 
ply. Fuel oil represents about 83% 
of the requirement, diesel fuel 12%, 
and coal only 5%. The diesel is 
the most efficient propulsion unit de- 
signed for shipboard use.. Average 
load efficiencies (including propeller 
transmission losses) average about 
16% for diesel units and about 9% 
for oil fired steam units. Coal is 
somewhat lower, generally in the 
range of 6 to 7%. ‘These efficiencies 
follow the pattern in railroad use 
although the level is somewhat high- 
er for steam because of the condens- 
ing operations carried out aboard 
ship. Were it not for the relatively 
low propeller transmission efficiency, 
the coal and oil steam values would 
be still higher and the marine diesel 
efficiency would approach that of the 
railroad diesel. 
_ Detailed fuel utilization efficiencies 
mn the field of Domestic and Com- 
mercial Heating, Industrial Heat and 
Power, and ‘Transportation from 
Which the previously mentioned av- 
‘rage efficiencies were calculated are 
given in the Appendix in Tables 7 
through 10. 
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Fig. 7—Transportation efficiencies 


The foregoing data show how ef- 
ficiently—and _inefficiently—domestic 
energy resources are being utilized 
to meet the nation’s demand for heat, 
power and transportation. Inasmuch 
as considerable improvement is ob- 


viously desirable in many of the 
conversions discussed—particularly in 
the field of transportation—the next 
section is devoted to a consideration 
of what may be done to improve 
utilization efficiencies. 


II-UTILIZATION DEVELOPMENTS 


ARRING another national emer- 

gency, no revolutionary changes 
in the relative amounts of fuels used 
for specific purposes can be expected 
for some time to come. Neither will 
the efficiencies with which fuels are 
utilized be improved overnight. How- 
ever, as research activities improve 
our knowledge of the combustion 
processes and as consumer desires 
and availability (or cost) of specific 
fuels are modified, changes will take 
place. Considering, then, the next 
20 to 30 years ahead, the three main 
fields of energy consumption should 
be reviewed for possible improve- 
ments in utilization efficiencies. 


Domestic, Commercial Heating 


Some improvement in the utiliza- 
tion efficiency of fuels in domestic 
heating can be achieved by way of 
improved design and proper adjust- 
ment. The optimum efficiencies which 
may be obtained in domestic heat- 
ing from newly designed stoker fired 
coal furnaces, combination burner 
boiler equipment engineered for op- 
eration on fuel oil, and from the 
best designed gas furnaces are com- 
pared below with the estimated ac- 
tual efficiencies .currently being ob- 
tained. 

—Average Load— 


Current Actual Optimum 
Efficiency Efficiency 
Pee 53% 72% 
ere 66% 83% 
ee 74% 79% 


The greatest gain can be achieved 


in coal heating, primarily by the re- 
placement of hand fired units with 
automatic stoker equipment. The 
gain to be accomplished in oil heat- 
ing stems from the replacement of 
oil conversion units with units spe- 
cifically designed for operation on 
fuel oil. In contrast to coal and oil, 
relatively little improvement is pos- 
sible with gas units inasmuch as the 
majority of such units now in opera- 
tion have been properly engineered 
for operation on gaseous fuels. 


Improvements in house construc- 
tion may likewise be expected to de- 
crease fuel requirements. Improved 
design to minimize air leakage, bet- 
ter insulation and radiant heating 
are some of the means already avail- 
able to reduce the delivered heat 
need. Further down the road, solar 
energy is expected to share some 
part of the load. 


Unlike the industrial field, the price 
of BTU’s in the form of coal for do- 
mestic heating must be substantially 
lower than an equivalent number in 
the form of oil to force conversions 
from oil to coal. The cleanliness 
and convenience factors and ease of 
control of oil heat in relatively inex- 
pensive equipment apparently carry 
quite a high monetary value. 


The use of natural gas for domes- 
tic and industrial heating is a logical 
method of extending the supply of 
liquid fuels. In fact, it is so logical 
that hundreds of millions of dollars 
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are being spent (with assurance of 
good markets and profits) to increase 
gas distribution facilities. At points 
close to the major gas fields, the 
price of gas is only a fraction of the 
price of other fuels. Even at the 
points served by long pipelines, gas 
is in many instances cheaper to use 
than other fuels—an inequality re- 
sulting largely from government rate 
fixing. Thus, gas will supply an 
increasing volume of heating fuel re- 
quirements so that petroleum stocks 
can be used to supply gasoline and 
diesel fuel. 

Summarizing the foregoing discus- 
sion briefly, some reduction in the 
relative energy demand for domestic 
and commercial heating will be ac- 
complished through improved heat- 
ing equipment and home design. A 
most important factor in this reduc- 
tion will be the replacement of oil 
conversion units by modern heating 
units designed for high efficiency op- 
eration on liquid fuel. 


Industrial Heat and Power 


As stated before, roughly 45% of 
the nation’s energy supply is used in 
this category—half of this energy 
comes from coal and the other half 
is split almost equally between oil 
and gas. .In contrast to domestic 
heating, utilization efficiencies in this 
field do not vary greatly among the 
three primary fuels. Further, eco- 
nomic considerations are of much 
greater significance to industrial op- 
erations than in the field of domes- 
tic heating. These factors taken to- 
gether indicate that improvements in 
fuel utilization efficiencies depend 
upon economic forces rather than 
upon technological developments. 


In those industries where effici- 
encies are extraordinarily low; for 
example, brick and fire clay, glass, 
steel, etc., there is usually a demand 
for high-level heat. After the com- 
bustion of the fuel has performed this 
function, capital investment is re- 
quired in the way of boilers, condens- 
ers, pipelines, heat exchangers, insu- 
lation, etc., to recover the low-level 
heat. There may also be a problem 
in the useful application of this heat 
when it is recovered. In such in- 
stances, fuel cost establishes the lim- 
it to which recovery is profitable. 
Under today’s price structures for 
the basic fuels, there is little profit 
incentive to recover low-level heat 
and, as a result, energy conservation 
suffers. 

Another significant demand in the 
industrial power category is electric 
power generation which consumes 
about 11% of the net available en- 
ergy supply. Present day electric 
power generation plants operate at 
fuel utilization efficiencies of about 
20% almost regardless of the type 
fuel used. A minor exception occurs 
where the few diesel installations pro- 
vide electrical power at an efficiency 
of 29%. Marked improvements in 
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conversion efficiency have been made 
in the last two decades and, with the 
domestic consumption of electricity 
nearly doubling every 10 years, the 
rapid installation of modern steam 
plants operating under high pressures 
and temperatures, and matching the 
efficiency of diesel operated plants 


will be effective in raising the over- 


all average. 


Hydroelectric installations are not 
increasing as rapidly as steam gen- 
erating units. One reason is that the 
most profitable and practical sites 
have already been utilized. Further, 
the large investment involved re- 
quires a load factor exceeding 65%. 
Otherwise, operating and fixed costs 
for steam plants are lower. Increas- 
ing fuel costs will gradually make 
the marginal hydroelectric capacity 
possible but the maximum available 
in this country is estimated to be 50,- 
000,000 kilowatts or 5 times that cur- 
rently used. 


Oil refineries themselves represent 
another large industrial fuel consum- 
er using about 5% of the country’s 
net available supply. For each 10 
barrels of crude oil processed, the 
average refinery uses one barrel of 
oil or its equivalent in natural or re- 
finery gas.* 

As a result of active conservation 
programs within most petroleum 
companies, refinery fuel utilization ef- 
ficiencies are quite high—in the or- 
der of 75%. Consequently, only rel- 
atively small reductions in consump- 
tion of refinery fuel can be accomp- 
lished. Further, as motor gasolines 
of higher octane number are demand- 
ed, the amount of refinery fuel re- 
quired to process a given volume of 
crude increases significantly. This 
factor is considered to be of major 
importance and is evaluated in the 
succeeding section on Transportation. 


Summarizing the situation in the 
industrial heat and power field, im- 
provements in utilization efficiency 
will be forthcoming in certain manu- 
facturing operations if and when fuel 
costs increase sufficiently to justify 
capital investments for equipment to 
recover heat which is available at low 
energy levels. In many of the manu- 
facturing operations, high efficiencies 
are being obtained currently and only 
very limited improvements can be ex- 
pected. 


Transportation 


Transportation requirements, 
amounting to 32% of this country’s 
net energy requirement, appear to be 
subject to the greatest reduction 
through improvements in efficiency 
of utilization. Further, automotive 
equipment offers the most fertile field 
since the weighted overall efficiency 


* Average nation-wide composition of refin- 
ery fuel is approximately 30% fuel oil, 30% 
natural gas and 40% refinery gas. Refinery 
gas consists of hydrocarbons (C, and lighter) 
produced in cracking operations for the manu- 
facture of gasoline, 


— 


under normal operating conditions jg 
only 6%. 

Increasing compression rativ of 
current automobile engines is one 
manner of increasing the efficiency, 
However, the gains here are quite 
limited, relatively speaking. A com- 
pression ratio increase to 12.5:1 from 
the current average of 6.7:1 would 
raise the overall average efficiency 
from 6% to slightly over 8%. There 
has already been considerable discus- 
sion on the effect of such an increase 
in compression ratio upon octane 
number requirement and the eco- 
nomics involved in gearing the petro- 
leum industry to produce _ substan- 
tially higher octane number fuels. 
No detailed analysis has been pub- 
lished of the energy required to proc- 
ess lower octane number gasoline 
fractions to the high range that 
would be required. However, as 
shown in the following brief tabula- 
tion, such processing may well offset 
a substantial portion of the increased 
efficiency obtained by increasing com- 
pression ratio. 


Yields and Plant Costs for 
100,000 b/d Refiinery 


Gasoline Octane No., 


(research + 1 cc. TEL) .. 85 95 
Gasoline Yield, vol.-% 

Pe .vadee de bawrenwaane 53 44 
Refinery Fuel, % of heating 

value of gasoline produced. 17 27 
Refinery Cost, million $ .... 65 91 


An alternate to increasing com- 
pression ratio is the application of 
supercharging. Supercharging can 
be applied in several different ways 
to effect improvements in economy 
despite the fact that, heretofore, su- 
percharging has been used almost ex- 
clusively to develop higher power 
rather than better economy. 


One means for improving economy 
which has been discussed in the liter- 
ature is the use of a smaller engine 
which would operate unsupercharged 
most of the time in meeting normal 
part load requirements but when high 
power is required would be super- 
charged. In this fashion the small 
engine would operate a greater por- 
tion of the time at a higher load fac- 
tor than does the large present-day 
type of engine. This approach would 
result in a higher octane number re- 
quirement for the small supercharged 
engine as compared to the larger un- 
supercharged engine. However, for 
a given improvement in fuel economy, 
the increase in anti-knock quality 
requirement would be less than that 
accompanying the same _ improve- 
ment in economy via higher com- 
pression ratios. This assumes, of 
course, some provision for cooling of 
the hot compressed air from the su- 
percharger before it is fed into the 
engine. 

A more recent proposal is based 
on the use of a small continuously 
supercharged engine (again with af- 
tercooling) and recovery of the ex 
haust gas energy in a gas turbine 
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geared to the engine. In effect, this 
approach gives the higher efficiencies 
obtainable at high compression ra- 
tios (or more properly, high expan- 
sion ratios) but without the higher 
octane number requirement associ- 
ated with increase in compression ra- 
tio. Both of these approaches appear 
sound in theory but present some 
difficult engineering problems if the 
cost of installation is not to be pro- 
hibitive. 

Still greater gains in economy than 
are obtainable by higher compression 
ratios or supercharging can _ be 
achieved by the development of an 
automatic transmission which chang- 
es the speed ratio between the engine 
and the rear wheels in order to give 
the best combination of engine speed 
and thermal efficiency. In practice, 
such a transmission would function 
to give engine operation at or near 
full load all of the time with the rear 
wheel output being very nearly a di- 
rect function of the engine speed. 
Adding to the higher efficiency re- 
sulting from operation near full load 
is the decrease in engine friction from 
the concomitant reduction in engine 
speeds. With this application, rela- 
tively small increases would be en- 
countered in octane number require- 
ment. 

One step in this direction can be 
taken directly; namely, the incorpor- 
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ation of an overdrive mechanism as 
standard equipment in the new cars 
being produced. While the improve- 
ment in economy which can be 
achieved in this fashion is only a 
portion of that to be obtained from 
the automatic transmission, the prop- 
er overdrive will give an improve- 
ment comparable to that which can 
be obtained by going to compression 
ratios requiring gasolines of 100 oc- 
tane number and higher. 

When and if high anti-knock qual- 
ity fuels are made available, high 
compression ratio and the fully au- 
tomatic transmission or _ suitable 
overdrive could be used simultane- 
ously with improved efficiencies from 
the two sources being additive. Un- 
dex these circumstances, a really 
worthwhile doubling of efficiency 
might result, providing 30 to 40 in- 
stead of the usual 15 to 20 miles per 
gallon. 

A most significant factor in the 
low efficiency of today’s passenger 
cars arises from the motorist’s de- 
sire for performance and comfort. 
Cars must be sufficiently powered for 
high speeds and rapid acceleration to 
be acceptable to the car operator, al- 
though for a majority of the time 
the engine will be producing power 
equivalent to less than one-quarter 
load with accompanying high energy 
losses. Living room comfort is es- 


sential. Vehicle weight contributes 
almost entirely to this characteristic. 
Despite the fact that engine effici- 
encies have been increased about 30% 
in the past 20 years, today’s cars 
give about the same miles per gallon 
as did the 1929 models. 

There is only one force that can 
change the attitude of the motoring 
public on performance and comfort 
requirements and that is operating 
cost. Trends in the design of for- 
eign cars (those used at home and 
not for export) have demonstrated 
that where fuel costs are high— 
double or triple U. S. costs—economy 
of operation has considerable influ- 
ence. As fuel costs increase, there 
will be a greater demand for more 
efficient vehicles at the expense of 
performance and comfort and there 
will be a greater incentive for engine 
and transmission redesign to effect 
improved economy. 

The reciprocating aircraft engine 
gives little promise for any marked 
improvement in efficiency. Super- 
charging provides the high compres- 
sion pressures which would lead to 
improved efficiency in the automo- 
tive engine. The aircraft unit oper- 
ates at relatively high load factors 
almost all of the time. Some im- 
provements may be forthcoming in 
turbine compounding but these would 
be relatively minor with reference to 





“Bill” Holaday, senior author of the ac- 
companying paper on the utilization of fuels, has 
been studying his subject practically since he re- 
ceived a B. S. in mechanical engineering from Ohio 
State U. in 1925. He joined the Engine Laboratory 
group of Indiana Standard’s Research Department 
in 1927 “‘to help make some sense out of our early 
efforts at knock testing.’ Later, when the first 
CFR knock-testing engines were designed and built 


R. E. Albright L. R. Steffens 


T. L. Apjohn 


in 1930, he carried out Indiana’s part in their testing, and also par- 
ticipated in the 1932 and 1934 Uniontown, Pa. road tests. 

Mr. Holaday became associated with Socony-Vacuum Oil Co. 
in 1937 as assistant manager of the research laboratories, was 
granted a leave of absence in January, 1943 to serve with PAW, 
and was appointed director of the Socony-Vacuum Laboratories 
when he returned from PAW in September, 1944. 

He is chairman of the Fuels and Lubricants Committee of the 
Research and Development Board of the National Military Estab- 
lishment; a member of the Power Plants Committee of the Na- 
tional Advisory Committee for Aeronautics, and chairman of the 
Aircraft Fuels Subcommittee; a member of the Military Petroleum 
Advisory Board, and chairman of its Aviation Fuels Committee; 
a member of the Board of Directors of the Coordinating Research 
Council; and a member of numerous societies, including API and 
SAE. 

Co-outhors with Mr. Holaday are Thomas L. Apjohn, Ralph E. 
Albright and Lester R. Steffens, all of the research and develop- 
ment department of the Socony Laboratories, Mr. Apjohn is super- 
visor of the light products division, and has been with the firm 
since 1936. During the recent war he was on leave, serving in 
the refining division of PAW. Mr. Albright is assistant super- 
visor in the light products division, and Mr. Steffens assistant 
supervisor in the economics section. 


1239 






























Fuels of the Future 





a 





ee 





GEES85 
400,000 BTU 


6 
220,000. BTU 


Fig. 8—Energy required per 1000 ton-miles 


their effect upon the overall energy 
supply situation. Turbojet equipment 
and prop jets are still in the process 
of evolution and promise to give 
higher efficiencies. The primary need 
here is for the development of mate- 
rials and methods whereby higher 
temperatures and pressures may be 
used. Here again, the utilization ef- 
ficiency may be reduced if the power 
is used primarily to increase speed. 

For railroad applications, oil will 
continue to replace coal as a result 
of the superior’ efficiency of the die- 
sel locomotive. From the fuel con- 
servation standpoint, dieselization 
should be encouraged. In 1947, the 
railroads consumed slightly over 300,- 
000 barrels of petroleum per day. 
Approximately 50,000 barrels of this 
was diesel fuel. It has been calcu- 
lated that if all of the work done on 
the American railroads in this year 
had been accomplished by diesel 
equipment, the total petroleum prod- 
uct consumption would have been 
substantially less than the quantity 
of heavy fuel consumed by the oil 
burning steam locomotives during 
the same year. An indication of the 
relative quantities of diesel fuel, fuel 
oil and coal to do a given unit of 
work is given in Fig. 8. 

The prophecy has been made that 
by 1955 there will be at least 30,000,- 
000 horsepower of diesel locomotives 
at work in this country. This capac- 
ity, it is stated, will be capable of 
handling 75% of the hauling neces- 
sary at that time as a result of the 
greater availability and lower main- 
tenance. If these predictions are 
correct, overall energy consumption 
of the railroads will be 63% less than 
would be the case if all coal fired 
steam locomotives were used for the 
same job. With such a saving there 
can be little argument against the 
use of oil as long as the price does 
not exceed 6 to 8 times that of coal. 
A new development, not yet out 
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from under wraps, is the coal burn- 
ing turbine locomotive. It has been 
calculated that efficiencies in the or- 
der of 15 to 17%, several times great- 
er than that of the coal burning 
steam locomotive, can be attained. 
The practicability of this unit re- 
mains to be demonstrated, but should 
it be proved and if maintenance is 
not excessive, economics might favor 
its use over the diesel, particularly 
in those areas where coal is readily 
available. A parallel development is 
underway on gas turbine locomotives 
using residual oils and a full scale 
unit has been in operation for some 
months. Elimination of the energy 
requirement for pulverizing coal 
should result in higher overall effi- 
ciency for the oil fired turbine. 

In the marine field, the diesel, as 
previously stated, has the highest ef- 
ficiency—16% as compared to 9% 
for oil-steam and 6 to 7% for coal- 
steam. Future improvements in ef- 
ficiency for the diesel, oil fired steam 
or coal fired steam appear to be mar- 


— 


ginal. However, some reduction in 
overall fuel requirement will be ef. 
fected by expanded use of diesel ships 
and high pressure steam turbine units 
at the expense of less modern steam 
reciprocating vessels. The only new 
development in this field appears to 
be the gas turbine designed for ma- 
rine use operating on either heavy 
fuel oil or powdered coal. Efficiencies 
comparable to those of the diesel ap- 
pear attainable with either oi! or 
coal as fuel. 


Although transportation covers a 
broad field and currently exhibits the 
lowest utilization efficiencies, only 
two phases show promise of signifi- 
cant reductions in fuel consumption. 
The simpler of these two is the re- 
placement of coal and oil fired steam 
locomotives by diesel units. The more 
complex of the two—and the more 
important—is the improvement of 
passenger car efficiencies. A major 
factor influencing the complexity is 
the real need to improve efficiencies 
without requiring major increases in 
anti-knock quality—increases which 
necessitate consuming more fuel 
within the refinery to produce the 
same volume of motor gasoline. 


Extension of Liquid Fuels 


In the preceding sections the de- 
velopments which may be expected 
to give higher utilization efficiencies 
have been discussed briefly. Of prin- 
cipal interest are the developments 
affecting the consumption of liquid 
fuels, the basis for this interest be- 
ing the fact that liquid fuels cannot 
be replaced in the transportation field 
by either coal or gas. Further, tak- 
ing military considerations into ac- 
count, an adequate supply of petro- 
leum liquids is an absolute requisite 
in the event of another war. For 
these reasons, an estimate has been 
prepared of the extent to which ligq- 
uid fuel supplies can be extended by 
means of improvements in the utili- 
zation efficiencies of gasoline, diesel 





TABLE 2—Theoretical Extension of Liquid Fuel Supply by Increased Efficiency 
of Utilization of Liquid Fuels 


A. Oil for Domestic and Commercial Heating: 


Increased Efficiency (29%) ...ccesseeeeeee 
Improved Maintenance and Insulation (10%) .. 


B. Oil for Transportation: 
Automotive: 
Increased Efficiency (35%) 
Marine: 
Complete Dieselization or 
Gas Turbine Propusion 
Railroad: 
Complete Dieselization 


C. Oil for Industrial Power and Heat: 
Increased Efficiency in Industrial 
Applications (20%) 


BORREs cccccsesccccoersees 


ee ee ee 


Increased Tractor Efficiency (35%) ....... 


% of Total % Increase in % Increase 
Energy Supply Liquid Fuel in Gasoline 
Affected Supply Supply* 
ae ae 5.2 9.2 
0.7 1.8 3.2 
2.7 7.0 12.4 
5.4 13.9 35.0 
1.0 2.6 4.6 
0.3 0.8 1.4 
6.7 17.3 41.0 
ae 3.0 5.3 
coe GS 1.6 4.1 
1.8 4.6 9.4 
—— 29 63 


* Assuming 70% efficiency for conversion of liquid fuels to gasoline except in the auto- 


motive and tractor cases, 
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fuel and fuel oils. The results of this 
analysis are presented in Table 2 
pased on those improvements which 
may be reasonably expected within 
the next 10 to 20 years. 


This analysis shows that the the- 
oretical extension of liquid fuel sup- 
plies in this fashion amounts to 29% 
with the major contribution being 
derived from improvements in the 
field of transportation. Further, if 
all the savings are compared on a 
gasoline basis (assuming a conserva- 


tive efficiency of 70% for the con- 
version of diesel fuel and fuel oils to 
gasoline), a worthwhile increase of 
63% of the present gasoline supply 
is indicated. 


In a sense, extension of fuel sup- 
plies in this fashion constitutes a 
short-term view. The synthesis of 
liquid fuels from gas, coal, and oil 
shale offers another possibility and is 
discussed in the next section which 
deals with fuel availability in the 
more distant future. 


IV—FUTURE AVAILABILITY OF FUELS 


OR many years—a number of 

centuries according to most au- 
thorities—there will be plenty of fuel. 
Despite the occasional pessimistic 
predictions concerning petroleum 
availability, reserves are at an all- 
time high and there are sound, basic 
reasons for expecting petroleum 
availability to continue its increase 
relative to consumption. One of the 
principal factors in this connection is 
the development of new techniques 
for recovering increased quantities of 
crude oil from established fields and 
from the fields yet to-be discovered. 
This is not wishful thinking—within 
the past few years definite advances 
in this work have been made in the 
production research laboratories 
maintained by the petroleum indus- 
try. 

With regard to coal and shale, the 
exhaustion of supplies within this 
country is too remote to warrant 
speculation in this paper. On a rela- 
tive basis it is reasonable to assume 
that petroleum will be the first of our 
major fuels to be depleted—or to be- 
come so expensive to find that com- 
peting fuels will be used. Natural 
gas appears to be the next on the 
list followed by shale and finally coal. 
When the period of petroleum plenty 
starts to draw to a close, the major 
problem will be to maintain a sup- 
ply of the liquid fuels irreplaceable 
for transportation use. An important 
but secondary problem is to supply 
fluid fuels for domestic heating as 
a matter of convenience and for cer- 
tain industrial applications where 
precise temperature control is man- 
datory. 


The conversion of natural gas and 
of coal to synthetic liquid fuels is 
possible but the practical possibilities 
of doing it must be subjected to many 
considerations. Natural gas, at cur- 
tent well-head prices has a consider- 
able economic advantage over the 
other potential synthetic liquid fuel 
Sources. The technology of the con- 
version of gas is well developed and 
construction of the first commercial 
unit should be finished this year. 
Conversion of gas would be an easy 
Solution to the future supply of liquid 
fuels if natural gas availability were 
unlimited. However, the practical 
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potential production of liquid fuel 
from gas has been estimated at from 
150,000 to 350,000 b/d, or about 3 to 
7% of the domestic current petro- 
leum production. Much more gas 
than that required for this rate of 
production will be available for many 
years to come but much of it is al- 
ready committed to other uses. 


The conversion of coal to liquid 
fuels by any of the several versions 
of the Fischer-Tropsch process is a 
simple matter—chemically. The coal 
is reacted with steam and oxygen 
to give carbon monoxide and hydro- 
gen; these gases are then passed 
over a catalyst and are converted to 
liquid hydrocarbons. However, these 
simple reactions involve a multitude 
of technical problems, including a 
number which are not present in the 
case of conversion of natural gas. 
Maintenance of catalyst activity; re- 
moval of a variety of contaminants 
from the synthesis gas mixture; tem- 
perature control; cooling water re- 
quirements; power requirements, par- 
ticularly for oxygen generation and 
synthesis gas recycle under high 
pressure; the recovery or conversion 
of oxygenated hydrocarbons—alco- 
hols, acids, aldehydes, ketones, etc.— 
from dilute water solutions: all of 
these represent engineering develop- 
ment problems of the first order 
which must be solved if the operation 
is to be economically attractive. 

The remaining potential source of 
liquid fuels, oil shale, has been util- 
ized on a small scale in various coun- 
tries for a number of years. The large 
scale production of shale oil from 
the mountains of shale located in 
Colorado was considered by a num- 
ber of investors and speculators in 
the 1920’s when it was expected that 
the country would shortly be out of 
petroleum, and is again receiving ex- 
tensive study. Shale oil is obtained 
by retorting the crushed rock at 
about 1000° F. This operation con- 
verts the organic matter to gas, 
coke, and a reasonable facsimile of 
a poor grade of crude petroleum. The 
gas and coke are burned to supply 
heat for the operation. Since it is 
necessary to mine, crush, and re- 
tort a ton and a half of shale to ob- 
tain a barrel of oil, it is apparent that 


massive and expensive handling and 
processing equipment will be needed 
to produce any substantial volumes 
of shale oil. Raw shale oil can be 
used as industrial fuel. However, 
its high sulfur, oxygen, and nitro- 
gen contents make it extremely dif- 
ficult to refine. In order to obtain 
good yields of gasoline and distil- 
late fuels of satisfactory quality, it 
is necessary to resort to intensive re- 
fining such as hydrogenation. 

Promising techniques in the min- 
ing and retorting of oil shale are 
being studied extensively, much of 
this work being conducted by the 
Bureau of Mines at Rifle, Col., and at 
the University of Colorado. Eco- 
nomic studies have been made on the 
basis of the present stage in devel- 
opment taking into account such fac- 
tors as the availability of sufficient 
water, manpower and the need for 
product transportation facilities. 
From these studies it appears un- 
likely that shale oil will be produced 
commercially in this country at any 
time in the near future. 


The production of manufactured 
gas by the conversion of coal and 
of oil up to the present has played 
only a small part in the overall fuel 
picture, since costs have limited the 
use of such gas to the specialized 
field of cooking and a minor share 
of domestic heating. Manufactured 
gas for domestic use (530 BTU/cu. 
ft.) is principally ‘‘carburetted water 
gas.” Currently, 40% of the manu- 
factured gas is obtained from coal 
(usually as coke) and 60% from oil. 


The conversion of coal to high 
BTU gas for the eventual replace- 
ment of natural gas holds some in- 
teresting possibilities. By gasifica- 
tion (to carbon monoxide and hydro- 
gen) followed by catalytic synthesis, 
high BTU gas could be produced 
either as methane or as a mixture of 
propane and butane. In this fashion 
the energy requirements for trans- 
portation of the product would be 
much lower than for an equivalent 
supply of energy in the form of con- 
ventional 530 BTU/cu.ft. manutac- 
tured gas. In any case, the cost of 
high BTU gas from coal will be high- 
er per BTU than the cost of the coal 
from which it is produced so that 
gas could only be attractive in do- 
mestic heating requirements where 
advantage is taken of the conveni- 
ence value. 


The operations discussed above 
can be divided into two fairly dis- 
tinct groups. In the first group, the 
raw material is heated, some decom- 
position may occur and the products 
are cooled. Petroleum refining, shale 
retorting and coking or carbonization 
of coal fall into this classification. 
The heat requirements for such op- 
erations are relatively low. In the 
second type of operation, synthesis 
of liquid fuels from either coal or 
gas, hydrogenation of coal or of shale 
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Raw Material Process 

Petroleum Refining 

Petroleum Refining 

Petroleum Refining 

Petroleum Stocks Gasification 

Coal Carbonization 

Coal Gasification—Current 
Coal Gasification—Potential 
Coal Gasification & Synthesis 
Coal Gasification & Synthesis 
Coal Hydrogenation 

Shale Retorting 

Shale Retorting & Hydrogenation 


Natural Gas Gasification & Synthesis 








TABLE 3—Thermal Efficiencies of Refining and Conversion Processes 


Thermal Efficiency 


Major Products of Process* 


Gasoline, Domestic and In- 90% 
dustrial Fuel Oil 
Gasoline & Domestic Fuel Oil 88% 
Gasoline 86% ** 
1000 BTU Gas 65 % 
Coke, Gas & Tar*** 85% 
300 BTU Gas 65 % 
300 BTU Gas 75% 
1000 BTU Gas 50% 
Gasoline 45% 
Gasoline 45% 
Industrial Fuel 85% 
Gasoline 60% 
Gasoline 45% 


* Energy of products divided by energy of fuel input. 
** Includes energy in gas & coke produced with gasoline; 70% on basis of gasoline alone. 


*** Produced in energy ratio of 13:3:1. 





oil, and synthesis of high BTU gas 
from coal, chemical reactions take 
place which produce great amounts of 
heat—the useful portion of which is 
required within the operation. The 
thermal efficiency of such operations 
to produce synthetic fuels is unavoid- 
ably low. 


Table 3 summarizes the approxi- 
mate thermal efficiencies of the im- 
portant fuel processing and conver- 
sion operations. As shown by the 
data in this table, the conversion of 
either gas or coal to liquid, or of coal 
to high BTU gas results in a loss of 
50% or more of the heating value 
of the raw material. Aside from all 
other considerations, the energy losses 
attending conversion lead to the con- 
clusion that fuels should be used as 
produced and conversion operations 
should be limited to the production of 
those fuels for which there may be 
no satisfactory substitute. 


In the case of natural gas, di- 
rect usage is growing at a tremen- 
dous rate. Great volumes are be- 
ing transmitted by pipeline from 
Texas and the Gulf Coast to points 
throughout the Middle West and vir- 
tually from Coast to Coast with the 
demands still far from being satis» 
fied. The use of gas as produced is, 
therefore, a fact, not a recommenda- 
tion. Because of the seasonal vari- 
ation in domestic and commercial 
heating demand, economic considera- 
tions will require the use of natural 
gas for industrial uses as well. 


It seems almost elementary that 
coal as produced will be burned 
wherever possible and that conver- 
sion to synthetic liquid fuels will be 
used only in the indistinct future 
when the natural liquid fuel, petro- 
leum, is no longer available in suf- 
ficient quantity. However, there are 
some big practical problems to solve 
before large scale conversion of coal 
can become a reality. Substantial ex- 
pansion of mining facilities will be 
the first requirement. The manpower 
to operate the new mines will be a 
big problem but the investment in 
the mines will be dwarfed by the in- 
vestment in the conversion plants. 
The availability of cooling water is 
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a critical physical limitation—there 
just isn’t enough water available in 
some areas where coal is located. 
These pessimistic statements should 
not be construed to indicate that 
liquid fuels should not or will not be 
derived from coal. They are made 
to emphasize that petroleum _ re- 
sources cannot be supplemented by 
this procedure for many years to 
come. In the meantime, new crude 
oil production and exploration tech- 
niques and improvements in fuel util- 
ization efficiencies may well achieve 


ae 


the same objective with, by com. 
parison, a negligible expenditure of 
capital, steel and manpower. 


From all these considerations a4 
pattern of future fuel utilization can 
be set up in general terms. Petrole. 
um will be relatively plentiful for an 
unspecified period and its use will 
continue to increase. When petro- 
leum supplies do become limited, 
their use as industrial fuel will de. 
cline rather rapidly and be replaced 
in part by gas and in part by coal. 
Later, petroleum stocks will be di- 
verted from domestic fuel in order to 
produce the maximum amount of 
gasoline and diesel fuel. Any short- 
age of the latter products will prob- 
ably be made up by conversion of 
coal. Meanwhile, gas, as long as it 
is abundant, will take over an in- 
creasing part of the industrial fuel 
load and as long as it is available 
will be used domestically. Coal, 
burned as such, may eventually be 
used almost exclusively for these re- 
quirements. The place of shale oil 
is uncertain but it is likely that it 
will be used first as industrial fuel 
to replace petroleum stocks for proc- 
essing to produce gasoline. Later 
the shale oil may also be refined to 
yield gasoline. 


V-—CONCLUSION 


ATURALLY occurring energy 
sources are adequate to supply 
the ever increasing demands of this 
country for centuries to come. Among 
the three basic fuels—coal, petrole- 
um, and natural gas—the production 
and utilization of petroleum is of 
most importance because of trans- 
portation demands for fuel in liquid 
form. For the foreseeable future, 
sufficient petroleum should be avail- 
able to meet any and all transpor- 
tation requirements. A major factor 
in making this supply of liquid fuel 
available is the improvement in gaso- 
line utilization efficiencies which can 
be effected largely through develop- 
ments in passenger car engines and 
transmissions. Another factor may 
well be the development, as a re- 
sult of economic forces, of smaller, 
low fuel consumption cars. 
Although liquid fuels for transpor- 
tation can be produced from gas, coal 
or shale oil, the high energy losses 
involved in the conversion make such 
operations unattractive from an en- 
ergy conservation point of view. Di- 
rect utilization of coal and gas as 
produced is patently more desirable 
and should be continued until that 
time in the remote future when pe- 
troleum is so scarce or so costly to 
find that the free play of economic 
forces dictates the synthesis of liquid 
fuels. When this situation develops, 
it is probable that natural gas sup- 
plies will also be limited and coal 
and shale oil will constitute the basic 
raw materials. 


In the event of a national emer- 
gency, increased quantities of liquid 
fuel can be made available for criti- 
cal uses by the conversion of units 
now using petroleum to use gas and 
coal. One paramount consideration 
in making available increased quanti- 
ties of liquid fuels for the Armed 
Forces is a high level of production 
under normal peacetime conditions. 
In other words, the greater tHe pro- 
duction of the industry prior to an 
emergency, the greater the amount 
of product that can be supplied to 
the military when the emergency 
arises. 

The engineering progress that has 
been made in fuels production and 
utilization during the last few years 
has been outstanding. However, ef- 
forts on the part of engineers and 
scientists must be redoubled along 
these lines and, in particular, on 
means to improve efficiencies in the 
field of transportation. In addition, 
their work must be conducted with a 
clear concept of the overall energy 
supply and demand situation if this 
country is to continue to expand in- 
dustrially and continue to improve 
the living standards of its own and 
the world’s peoples. 
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fig. 9—Estimated coal production and use trends in U. S. Fig. 10—Estimated petroleum supply and use trends in U. S. 
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Fig. 11—Estimated natural gas production and use trends Fig. 12—Estimated domestic and commercial heating fuel 
in U. S. trends (primary fuels only) 
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Fig. 13—Estimated transportation fuel trends Fig. 14—Estimated industrial heating and power fuel trends 
, (primary fuels only) 
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Fuels of the Future 











TABLE 4—Estimated U. S. Coal Supply and Use—1947 


(Includes Bituminous, Lignite and Anthracite Coals) 





Thousand 
Tons 
A. Domestic and Commercial Heating: 
Cee DEE ocekcabnccaucenneas 117,269 
CaP SE -e kc cece ccticcé 14,494 
B. Transportation: 
Cee SED ptcennd eeeeoreccss 113,572 
= jr ee 1,689 
C, Industrial Power and Heat: 
(1) Electric Utilities ........... 89,327 
(2) Steel Manufacture ......... 10,757 
CoP GG, BD ce ccteccecsccse 7,893 
fk fe. erry 4,489 
(5) Mfg. Gas and Coal Gas .... 9,485 
(6) Food and Kindred Products. 14,600 
(7) Chemical Industry .......... 13,000 
(8) Paper and Allied Products .. 13,000 
(9) Stone, Clay and Glass Industry 9,050 
(10) Textile Mill Products ...... 7,500 
(11) Machinery Mfg. ............ 5,510 
(12) Other Industrial ........... 57,731 
D. Non-Fuel Usage and one 
(1) Exports ... “a ee 
(2) Coke Production 104,664 
EE aWenebhdotdeensedwnnes 671,146 
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TABLE 5—Estimated U. S. Petroleum Supply and Use—1947 


(Includes Crude Imports and Natural Gasoline) 


(1) 
(2) 


Thousand 


Barrels 


A. Domestic and Commercial Heating: 


Domestic—L.P.G., Kerosine and 
PE. encacdceveeadstevne 276,573 
Commercial—Residual Fuels .... 56,402 


B, Transportation: 


(1) Automotive and Aviation: 
CE carveceasneces te kearaeas 724,213 
DL. Crebtnbedd ase wewanaaneus 5,500 
(2) Marine (Includes Armed Services): 
DEE. “mw enteceese Wicd eenseeeesas 17,313 
Distillates and Residual Fuels 123,385 
(3) Railroad: 
DE  vdenisstiheswesdevewenens 20,476 
Distillates and Residual Fuels 100,643 
C. Industrial Power and Heat: 
(1) Oil Refining: 
Still Gas ... --. 85,564 
Distillates and Residual ‘Fuels ee 64,840 
(2) Electric Utilities: 
Dt tcitened atanwessouwied a4 7,100 
SE. GED beac te ceeescoeces 39,950 
(3) Manufacturing, Mines and Smelters: 
DEE sasonks beeesedeksaws eo esa 9,972 
L.P.G., Distillate and Residual Fuels: 
Manufactured Gas ........... 28,130 
Metallurgical Use ............ 56,895 
CD M.. nana ceknenscens-< 17,500 
Food and Kindred Products .. 17,200 
Textile and Related Products. . 14,800 
PEE BE. 6osecereccrece 10,600 
Paper and Allied Products ... 10,200 
Stone, Clay and Glass Products 8,800 
err. frre eee 3,630 
(4) Tractors: 
Gasoline, Kerosine and Distillates 82,921 
EL. eee eek ae eb hwk O60 bead 9,079 
(5) Miscellaneous: 
Kerosine and Distillates ........ 37,183 
SO eee 4,724 
D. Non-Fuel Usage and Exports: 
of arr ea eer 164,463 
(2) Lube, Wax, Coke, Solvents, etc.. 126,711 
ee Me bce 960 686065 sk0ne ced euene 28,666 
PD cbutodibvoneias nn neue 2,153,433 
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TABLE 6—Estimated U. S. Marketed Production and Use 


of Natural Gas—1947 








Million 
Cubic Feet 
A. D tic and C cial Heating: 
i CE ssadcecseedece ee ewe 713,000 
CC rere 277,000 
B. Industrial Power and Heat: 
C2) GOS WHS TERM cccccccccccs 985,000 
(2) Petroleum Refining Fuel . 365,000 
(3) Electric Utilities ............ 334,000 
2 reer 306,000 
(5) Stone, Clay and Glass Products 210,000 


(6) Food and Kindred Products .. 155,000 
(7) Chemical Industry ........... 115,000 
(8) Paper and Allied Products ... 51,300 
CoP GEG, DE cccccscccecses 40,000 
(10) Other Industrial ............. 325,700 

C. Non-Fuel Usage: 
(1) Carbon Black Manufacture .. 523,000 
WEEE ontceedundendesenenacas 4,400,000 
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TABLE 7—Efficiency of Utilization 
of Domestic Heating Fuels 
(Thermal Efficiency—Percent) 


Full Load 
Weighted 
Best Average Avg. 











Actual Load — 
Weighted 
Best Average Avg. 





Gas: 
Designed Unit ...... 84 80) 78 79 75) 73 
Conversion Unit .... .. 72 5 ee 68 j 
Oil: 
Designed Unit ...... 88 75 68 83 71 64 
Conversion Unit .... .. 67 § ee 63 
Anthracite: 
BtOMCP ccc cccceees 8 70 } 74 65 } 
Hand Fired iiieine ae 58 a 54 
Bituminous Coal: 56 | 52 
EN - Sieatwke owes 75 65 70 60 
Be: DOO: vacemane “Se 55 | “® 51 | 
TABLE 8—Efficiency of Utilization of Commercial 
Heating Fuels 
(Thermal Efficiency—Percent) 
Full Load. Actual Load 
Weighted Weighted 
Best Average Avg. Avg. 
Gas: 
Designed Unit ...... 84 80 } 78 76 
Conversion Unit .... .. 75 § 
Oil: 
Designed Unit ...... 88 75 73 71 
Conversion Unit oe 70 } 
Bituminous Coal: 
CE kvbetageececos TO 65 63 60 
Hand Fired ......... ‘ 60 } 





TABLE 9—Efficiency of Utilization of 
Transportation Fuels* 


(Thermal Efficiency—Percent) 











Full Load Actual Load 
Weighted Weighted 
Best Average Avg. Avg. 
A. Marine: 
Oil: 
Steam Reciprocating.. 10 8 10 9 
Steam Turbine ...... 12 10 
Diesel (Direct, 
Geared, Electric) .. 19 18 - 16 
Coal: 
Steam Reciprocating .. 7 6 a 5 
B. Automotive: 
Ts. «602csserenes 6 ae 18 _ 6 
ea cere eee a skare 28 20 — 9 
C. Aeronautical: 
0 EE 22 18 iba 18 
0 rrr rrr ee a 12 < 
D. Railroad Locomotives: 
Steam: 
eee re 8 6 as 4 
DE GieGnwaes ak mage esc 9 7 es 6 
DE. -Sicheckonneeees 14 11 es 10 
Diesel-Electric ......... 33 29 at 26 
Gas Turbine: 
NO | etal iain Sidhe dl as He cis -aaits dp it 17** 
Se wsasadeewesdevbore «8 17 
* Marine propeller efficiency of 55%, automobile transmission effi- 
ciency of 80%, and airplane propeller efficiency of 80% assumed 
** Estimated—no unit in commercial operation. 
TABLE 10—Efficiency of Utilization of 
Industrial Power Fuels 
(Thermal Efficiency—Percent) 
Full Load Actual Load 
Best Average Average 
A. Electric Energy Production: 
Steam (Central Stations): 
D \ctikGiabieeh see oad adres enews wen 32 22 20 
ahh ead oedta cas an) ceeer aedmornalnaces 32 22 20 
tt: Srthetanten sewes orebeene ee aan é 31 21 19 
EERIE re ree 37 32 29 
Gas Engine-Generator .... ie bret 27 23 21 
B. Mechanical Energy Production: 
Steam Reciprocating (All Fuels) :* 
ol. eer 9 7 6 
Condensing .. nadia a le 16 13 12 
Steam Turbine (Al Fuels): :* 
Non- os opaa Spb kaa he wea ee ne 10 8 7 
eae eg ee ee gies, 18 15 13 
EE Soci hcnweine nw kheeieee nes 36 33 30 
EL ys Aidt wea S Soe a @ea aic See arc 30 26 23 
Tractor 
I iia SE ee Na es 24 18 16 
diecast ails atere hc Seal ae Und dg utararnd 24 20 18 
Gas Turbine 
i xgaied s abecie anus waw ee eae aaed ‘i 20** 
I Shc eh Saari acdebsorde ra oak lcd ine ad we a a ie 20 


* The boiler efficiency of generating steam is -approximately the 
same for the average manufacturing plant using either coal, gas, °F 
oil and is of the order of 80 percent. 

** Estimated—No unit in commercial use. 
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ETHYL RESEARCH LABORATORY 
DETROIT, MICHIGAN 


Vehicle Research e¢Fuel Research « Aviation 
Products Research «Engine Research e Basic 
Research eChemical Research >Chemical En- 
gineering eTechnical Service eManufacturing 
Research. 


One Research Laboratory 
Working for Many 


SASOLINE is produced by many types of 
= companies having varied operations and 
interests. Some companies manufacture it 
from crude oil; others recover it from natural 
gas. For one group it is the major product; 
for a second group it is less important than 
other products. One refiner markets on a 
national scale; another supplies a more lim- 
ited area. Every one of these companies is 
important—an essential element in the Oil 
Industry, which makes gasoline available to 


the public through thousands of outlets. 

Regardless of the nature of a refiner’s op- 
erations, Ethyl’s research and technical serv- 
ice program is designed to assist him in the 
economical production of gasoline to meet 
today’s and tomorrow’s requirements. In the 
aggregate, this program is intended to serve 
those interests which all refiners have in com- 
mon, but in addition it is planned to con- 
tribute to the solution of the technical prob- 
lems of individual refiners. 
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APPRAISING NEW FUELS 








SUPPLYING TECHNICAL DATA 
EVALUATING —_ ANTE CRS 
























ETHYL SERVES|T! 


Refiners with Limited 





Research Facilities are Benefited 
by these Ethyl Services 


1. Indicating Patterns of Fuel Composition 


Extensive research on fuel-engine relationships enable Ethyl 
to indicate general patterns of refinery processing which yield 
gasolines having good response to tetraethyllead and high 
antiknock performance in service. Antiknock quality is im- 
portant but it is not the only requirement of good gasoline. 
For example, fuels may form combustion products which in- 
terfere with normal engine operation. Ethyl passes along to 
refiners data from its research relating to cleanliness of fuel 
burning, volatility, sulfur effects, and other properties. 


2. Evaluating Experimental Gasolines 


As engine design has advanced, the Motor and Research 
methods of knock rating have become less reliable indices of 
the antiknock performance of fuels in automobiles. As a con- 
sequence, a complete antiknock evaluation of experimental 
fuels produced by a change in refinery operations must in- 
clude tests in automobiles or in special laboratory engines. 


In appraising experimental fuels Ethyl works closely with 
engine manufacturers and is able to choose a limited number 
of vehicles in which knocking is representative of current 
engines. Ethyl suggests broadly the composition of better 
gasolines that may be produced economically, and makes 
evaluations of experimental fuels produced by refiners during 
studies of proposed changes in their operations. 


3. Interpreting the Viewpoints of Refiners 


Automotive manufacturers in an earlier period did not find 
it necessary to be concerned about the specifications of gaso- 
line, and the oil companies had limited interest in the engi- 
neering of automobiles. In those days volatility was a more 
important property of gasoline than antiknock quality. ™ 


Today the problems of the two industries are inseparably 
interwoven. Refiners with large research laboratories have 
close contacts with engineers of automotive companies. It is 
equally important that problems and operations of oil com- 
panies without extensive laboratories be understood by auto- 
motive manufacturers. To many refiners Ethyl’s presentation 
of technical problems represents a real service. 


4. Supplying Well-Rounded Technical Information 


Ethyl’s research program is concerned with the development 
and manufacture of antiknocks, the refining and use of 
gasolines, and the design and operation of engines. 


Because of this program, and the 26 years of close relations 
with the oil and automotive industries, Ethyl uniquely serves 
refiners by providing complete technical service. Thus refiners 
with limited research facilities are served every day by the 
482 employees in [thyl’s Laboratories. 





Re 


LE 


Fun 
by t 
eylir 
close 
the : 
sore 
cont 
relat 
buil 


2. | 


Wh 
vari 
eng: 
indi 
der 
kno 
pro 


this 


iti 







STHE REFINER 


yl 
ld 


ch 
n- 


in- 


ith 
er 
nt 
er 


ng 


ly 
ve 


n- 


on 


nt 
of 


es 


he 


Refiners with Extensive 





Research Facilities are Supported 
by these Ethyl Services 


1. Explaining Fuel Performance by Basic Research 


Fundamental knowledge of antiknock action is best gained 
by the study of individual hydrocarbons in special single- 
cylinder engines and other experimental equipment under 
closely controlled conditions. This serves as a background for 
the study of composite fuels in engines. Such research, spon- 
sored by Ethyl in its own laboratories and in universities, 
contributes to an understanding of more complex fuel-engine 
relationships and adds to the foundation on which refiners 
build their fuel research programs. 


2. Improving Fuels by Applying Basic Knowledge 


When burned in engines, gasoline is affected by a host of 
variables uniting in different combinations with changes in 
engine operation. Ethyl’s extensive data on the knocking of 
individual hydrocarbons and composite fuels in single-cylin- 
der engines provides a background for explanation of the 
knocking pattern of commercial gasolines and indicates fuel 
properties that will be advantageous in the future. 


Ethyl cooperates with oil companies in the application of 
this knowledge to their individual operations. This involves 
evaluation of experimental gasolines in specially equipped 
cars and rating of the gasolines in laboratory engines de- 
signed to simulate the operation of automobiles. 


3. Exchanging Information with Oil Companies 


Technical liaison is maintained with refiners through fre- 
quent discussions by Ethyl personnel with representatives of 
oil companies at their offices and laboratories. The interrelated 
problems of fuels, crankcase lubricants, and engines are so 
numerous and complex that it is advantageous to hold peri- 
odic forums in which groups of technical people from an oil 
company and from Ethyl discuss common problems. These 
joint technical conferences contribute to broader technical 
understanding and permit Ethyl] to relate its technical activ- 
ities more closely to the problems of oil companies. 


4. Developing Methods and Equipment 


Progress in the development of petroleum products requires 
continuous improvement in experimental equipment and pro- 
cedures for determination of the complex relationships be- 
tween gasolines, lubricating oils, and engines. Much of the 
program of the Ethyl Laboratories is devoted to the develop- 
ment of special equipment and techniques aimed at increasing 
the significance of laboratory data in respect to the perform- 
ance of automotive petroleum products in service. 


Ethyl is glad to pass along to its customers the details of 
these developments and the results of its experience in the 
desivn and operation of its research laboratories. 
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EXPLAINING FUEL PERFORMANCE 


* 






















NEW METHODS AND EQUIPMENT 
RESEARCH ON HYDROCARBONS 
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1. Improving “‘Ethyl’’ Antiknock Fluids 


For more than 26 years Ethyl has conducted continuous 
and intensive research to improve the quality and re- 
duce the cost of “Ethyl” antiknock compounds. Seven 
new and better antiknock fluids for motor gasolines have 
resulted in a substantial reduction in formulation cost 
which, along with savings in manufacture, has been 
reflected in lower prices to the oil industry. 


2. Preventing Engine-Fuel Problems 


After gasoline has been made, it must operate satis- 
factorily in many types of engines. Working with the 
manufacturers, the Ethyl Laboratories make every effort 
to help correct, before production, any features of engine 
design not likely to be compatible with the products 
offered by refiners. 


3. Creating Mechanical Octane Numbers 


a that Ethyl’s interests are inseparable from 
those of its customers, the Laboratories render an in- 
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Ethyl Technical Activities 
Serve All Refiners 


direct but important service to oil companies by de- 
veloping features of engine design which improve power 
and economy without requiring higher antiknock quality. 
Work is done on improvement of combustion chambers, 
and manufacturers are assisted in the development of 
intake manifolds which provide faster warm-up and 
better distribution of fuel to the cylinders. 


4. Multiplying the Benefits of Research 


~ The value of information developed by research is not 


lost through usage, but becomes more valuable as more 
people employ it. Without Ethyl’s broad research pro- 
gram, individual oil companies might find it necessary 
to carry on many of the expensive research services now 
conducted by Ethyl. 

It is Ethyl’s objective to have its research program 
ensure that the addition of ‘“‘Ethyl’’ antiknock fluids 
to refiners’ gasolines will give the maximum improve- 
ment in quality, and that the resulting fuel will give the 
most satisfactory performance in service. 
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A NEAT instrument test panel, 
designed by instrument engineer 
T. L, Clift, and built at the Latonia, 
Ky., refinery of Sohio Petroleum Co., 
has proved to have a wide range of 
flexibility for checking many types of 
instruments used regularly at the 
plant. It provides means of testing 
both pressure and vacuum instru- 
ments. 

The arrangement of test gages, 
valves, and piping is shown schema- 
tically in Fig 1: the panel proper is 
illustrated in the photograph. The 
left side of the panel, as shown in 
Fig. 1, comprises a set of five test 
dial-type gages, ranging from 0-30 
in. Hg. to 0-2000 psi., a dead weight 
tester, and two pipe connections—\%4 
and %-in.—for hooking up the gages 


aKelay| 


flexible Test Unit Covers Wide Range 
Of Pressure and Vacuum Instruments 


to be tested. Because of the wide 
range of the standard gages, two 
size pistons are used interchangeably 
in the dead weight tester—one for 5 
Ibs. and the other for 25 lbs. 


On the right half, the panel con- 
tains three mercury manometers: one 
0-30 in., the second 0-20 lbs, and the 
third, 0-103 cm. Mounted at the end 
and not in the panel itself (because of 
its size) is a 0-100 in. water mano- 
meter. All manometers are mani- 
folded on the pressure side to the 50 
psi. air supply line through a Moore 
reducing regulator, and on the vac- 


Fig. 1—Piping, valve, and meter layout 
for Sohio Petroleum Co.'s instrument 
test panel 


maelaiiasy: 


Practical Tips and Ideas for Improving Operations 


uum side to a small vacuum pump 
and a 0-30-in. Hg. vacuum gage, dial- 
type (mounted on the left side of the 
panel). Instrument connections are 
provided through two \,-in. couplings, 
one on the pressure and the other 
on the vacuum side of the system, and 
a third %-in. connection hooked to 
both pressure and vacuum. 


Specially-designed Meriam check 
valves are installed in the vacuum 
line at the top of each of the four 
manometers to prevent overshooting 
and the resultant possible loss of 
liquid from the manometer tubes. A 
pair of needle type microvalves—to 
vent each manometer—provide final 
adjustment of the instruments follow- 
ing initial adjustment: for example, 
by the Moore regulator on the pres- 
sure system. 

The three 4-in. connections on the 
right half of the panel are useful, 
for example, in the checking of flow- 
meters. The low pressure side of a 
flowmeter is hooked into the vacuum 





1 to 8 MICROVALVES 
9 TO 12 MERIAM CHECK VALVES 
13 MOORE REGULATOR 
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THE RIGHT OIL 
BURNER OR GAS 
BURNER FOR YOUR JOB 


























TYPE “’S-A”’ 

1, (For use where steam is available) atomizes 
thoroughly and burns completely, the lowest 
and cheapest grades of fuel oil and tar, re- 
quiring only low oil pressure and tempera- 
tures. 


TYPE ‘’S-A-L”’ 
2. (Large capacity burner similar to TYPE 


“S-A-R"’) is adaptable in combination with 
powdered coal burners in large boilers. 


COMBINATION 
GAS AND OIL 
BURNER 
3, —the “AIROCOOL” Gas Burner in combina- 
tion with a TYPE ‘“S-A-R”’ Oil Burner. 


“AIROCOOL”’ 
GAS BURNER 


4, (Of venturi type) assures low turndown with- 
out burnback. 


TYPE ‘’S-A-D’’ 
5, (Refuse Oil Burner) burns acids or caustic 
oils, sludges, asphalts, tank bottoms, poly- 
mer oils, heavy petrolatum, organic oil 


residuums, waste cutting oils, sulphite pulp 
liquors, etc. 


= NATIONAL AIROIL surner co., inc. 


Main Offices & Factory: 








| 
| 


} 


| 


1297 E. SEDGLEY AVENUE, PHILADELPHIA 34, PA. | 


Texas Office: 2512 South Boulevard, Houston 6 
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Plant Practices 











system and checked with the 0-100- 
in. water manometer. Simultaneous- 
ly the transmitted air output of the 
flow transmitter is hooked through 
the pressure system to the 0-20 Ib. 
Hg. mercury manometer. 


Also incorporated in the test panel 
is a small circuit analyzer for testing 
electrical tools: for example, solder- 
ing irons on the 8 volt plug and power 
tools, drills, and the like on the 110 
volt plug. The analyzer is a Triplett 
Model 2405, calibrated in volts, ohms, 
and amperes. 


Construction of the test panel is 
all-metal, welded. The panel is 


Photograph shows completed instrument test panel as installed in Sohio Petro- 
leum’s shop at Latonia refinery 
















mounted on an all-welded, metal 
bench. It measures 81% ft. long by 
54 in. high. The bench is 81% ft. long 
by 32 in. high by 28 in. deep, and has 
a 12-ga. stainless steel top and a 
drawer at one end for storing sup- 
plies. 

The bench legs are 3 x 3/16-in. 
angle iron. Top frame is 2% x 3/16- 
in. angle iron. An 8-in. skirt of 12- 
ga. iron is welded around the bench 
just under the top. The frame of the 
panel itself consists of 1% x 3/16- 
in. angle iron, braced with 1 x 3/16- 
in. angle. The panel is of 11-ga. iron 
and the entire unit is bolted to the 
bench with %-in. bolts. 


“Bazooka” Tool Proves Useful Aid 


For Repairing Leaks in Catalyst Line 


HEN you made a gadget from 

a piece of pipe and had no par- 
ticular name for it—especially during 
the recent war—you generally wound 
up calling it a “bazooka”. At least 
that’s what maintenance men at Esso 
Standard Oil Co.’s Bayway refinery 
decided when they came up with an 
idea for making temporary repairs 
on small leaks in the spent catalyst 
lines of the Fluid “Cat” unit. 

The spent catalyst lines, particu- 
larly at the point where regeneration 
air is injected, are susceptible to local 
erosion. Every once in a while a 
weak spot breaks open and the fine 
stream of catalyst shoots out into the 
air. This is not exactly conducive to 
an easy repair job, especially since 





it’s not desirable to shut down the 
entire unit for one small emergency 
patch. 

Esso’s bazooka is simply a length 
of pipe with a gate valve near one 
end and an air ejector near the 
other. It is cut at that end so that 
it will fit snugly against the surface 
of the spent cat line where the leak 
has occurred. In use, two men are 
needed. One opens the gate valve 
and then holds the bazooka against 
the spent cat line over the hole and 
turns on high pressure air to the 
ejector. In that way the stream of 
catalyst is guided away from the 
work area. Then the other man welds 
the bazooka to the spent cat line, the 
valve is closed and the long end of 
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ANODES by ALCOA 
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Control Underground Corrosion 
at Lower Cost 


Where and why corrosion occurs 
How buried Anodes control corrosion 
Types of Alcoa Anodes 
How to install Anodes 


Where to get Alcoa Anodes 
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EXPANSION JOINT 


IS NOW 
OFF THE 
PRESS AND , 
READY FOR 7 ||| Via 
MAILING fj 








The book describes in detail the application 
of Bellows and Packless Expansion Joints to 
piping installations and processing equipment. 
Dimensional drawings, tables, formulae and 
related piping data are also included. 


The catalog section describes seven series of 
expansion joints. The method of adapting 
special bellows, fittings and combinations of 
components to various special applications 
are also described and illustrated in this 
new publication. 


This manual should be helpful and instructive 


to engineers, architects, piping contractors 
and purchasing agents. 


Write for free Manual and Catalog #50. 


_MAGNI||ASTIC | 





division of 


Cook Electric Company 


2703 N. Southport Ave., Chicago 14, Ill. 




















Plant Practices 












— 


the bazooka is cut off. At turnaround 
time, the bazooka is taken off and a 
permanent repair made. Esso has 
repaired 64 leaks during a four-year 
period with the gadget. 


Back-saving Drum Tilter 


Also for Wooden Barrels 





HANDLE—3/4 or 1-IN. 
PIPE, ABOUT 4-FT. LONG 


WELD 














HOOK—5/8-IN. ROD OR 
AN OLD BOLT SHARPENED 
AT TIP 





DRUM 
= 


3/8X2-IN. STRIP ABOUT 
1-FT. LONG, CURVED 
TO FIT AROUND DRUM 














Leasour 1/3 HEIGHT OF DRUM 


WELD 














Fig. 2 — Handy drum-tilter used by 
California Refining Co. 


CRAP metal and old pieces of pipe 

can be used to assemble a simple, 
sturdy tool which will enable one man 
to handle heavy oil drums and sim- 
ilar packages with no danger of back- 
strains or other injuries. One-man 
drum tilters like this have been made 
and are in constant use now at the 
Perth Amboy, New Jersey, refinery 
of California Refining Co. 


Construction details are shown in 
the sketch in Fig. 2. The tool will 
serve to lift a drum from a horizon- 
tal position on the floor to an up-end- 
ed position, or it can also be used to 
lower one from the vertical. Cali- 
fornia Refining employes have found 
it a great help for handling the 
large numbers of 550 Ib. (gross) 
wooden barrels of asphalt which pass 
in to that particular plant. 
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NEW | QOuick-Reversible 


STABILFLO VALVE MOTOR 





makes a 2-in-l control valve 


By a simple, ingenious application of relative-motion 
principles, Foxboro has developed a new valve motor 

to provide foolproof, almost instant reversibility of valve 
action. With it, valve action can be changed in 

four simple steps ... unbolting diaphragm motor, rotating 
motor 90 degrees, rebolting motor and shifting air 
connections. That’s all! 


This new diaphragm motor brings you convenience 
never before available. It makes it possible to reduce valve 
inventories. And it permits you to standardize, throughout 
your plant, on the friction-free floating power that has 
helped make Foxboro Stabilflo Valves the standard of 
performance in all process industries. 























Get all the facts about this new cost-saving development. 
Write for Bulletin on Quick-Reversible Stabilflo Valve 
Motor ... the motor that now makes possible a 2-in-1 
control valve. The Foxboro Company, 246 Neponset Ave., 
Foxboro, Mass., U.S. A. 


» 






Diagram A shows air-to-close action 
of a typical Foxboro valve body 
equipped with the new reversible 
motor. Yoke is rigidly attached to 
diaphragm motor housing and valve 
stem moves integrally with dia- 
phragm plate. Air pressure is always 
on the same side of diaphragm 
whether on an air-to-close or air-to- 
open action. 















a“ 





QUICK-REVERSING ON LINE. No 
need to remove, reverse and 
re-install valve 








Diagram B shows air-to-open action. 
Here motor has been turned 90 de- 
grees. Now mounting lugs of dia- 
phragm motor housing, originally 
bolted to yoke, are bolted to valve 


NO SPECIAL TOOLS NEEDED. Simple 
job . . . standard tools 


NO MECHANICAL SKILL NEEDED. 
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stem strap and lugs on diaphragm 
plate are bolted to yoke. Although 
diaphragm plate is rigidly attached to 
yoke, the diaphragm is free to move. 


FOXBOR 


REG. VU. S, PAT. OFF. 


Valve action can be changed 
without services of a specialist 










A DUAL-PURPOSE, QUALITY VALVE. 
Now, the widely-used Stabil- 
flo Valve featuring 50-to-1 
rangeability with uniform 
characteristics is available 
with this new cost-saving fea- 
ture that makes it 2 valves in 1. 


STABILFLO 
CONTROL VALVES 



































When ordering condenser tube 


DO YOU SPECIFY 
SIZE AND ALLOY 


ONLY 2 




























Tube is more than size and alloy. Such 
7 information must appear on your order, of 
course, to satisfy a mechanical requirement. 


But really, the main part of any specifications lies 
in the name of the manufacturer you choose to supply 
the tube. That must be your first consideration, for upon 
that depends the service you can expect from the tube after 
it is installed. 


It is to your advantage, therefore, to specify Wolverine on 
your orders for condenser tube. This name stands for quality- 





control and assures you of dependability far beyond what you 
would normally expect. 


There 18 a difference in tubing, you know 


WOLVERINE TUBE DIVISION 


CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 


RERS OF SEAMLESS NON-FERROUS TUBING ie 


1425 CENTRAL AVENUE ° DETROIT 9, MICHIGAN 
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By Peter J. 


Continuous Grease Process 
Yields High Quality Product 


N U. S. 2,478,917, Hain of the U. S. 

Navy describes a continuous 
grease making system which pro- 
duces a high quality product. Ac- 
cording to him, high quality greases 
are critical compositions containing 
loosely flocculated dispersions of tiny 
soap crystals in a fluid medium, the 
size and state of aggregation of the 
crystals having a pronounced effect 
on the physical properties of the fin- 
ished grease. A microcrystalline 
soap structure of large inter-crystal- 


Gaylor, Editor ‘The Technical Survey” 


line surface area is necessary in such 
a grease to hold the fluid phase in 
equilibrium and prevent its bleeding 
out of the mass. 

The transition from hot fluid to 
stable gel must be accomplished as 
quickly as possible, since slow cool- 
ing promotes crystal growth and 
therefore less interfacial area to hold 
the fluid. Hence, the temperature 
should not be any higher than that 
needed to complete solution of the 
soap in the base fluid, and the cooling 
should proceed to equilibrium condi- 
tions at such a rate as to avoid for- 
mation of coarse soap granules. 
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Fig. 1 depicts a flowsheet of one 
system described by him, employing 
this technique. The fluid grease for- 
mulation, or working slurry, is mixed 
in agitator 10 and pumped by pump 
18 at 500-1500 psi through thin heat- 
ing tube 25 surrounded by insulation 
29 in heater 28. This tube is insul- 
ated at ends 26 and 27 and is heated 
by passing a current through the 
tube through leads 31 and 32 from 
the secondary of transformer 33. This 
tube is preferably of stainless steel 
and has an inside diameter of the or- 
der of about twice the thickness of a 
free-flowing film of the fluid grease 
base, and a wall thickness of only a 
few millimeters, just sufficient to 
hold the pressure developed. 


After the composition is rapidly 


Fig. 1 (left)—Flow diagram of the Hain 
continuous grease making process, 
which involves rapid heating and then 
rapid cooling to avoid formation of 
coarse soap granules. (U.S. 2,478,917) 


Fig. 2 (below)—Sectional view of the 

working section in the Hain process 

(item 48 in Fig. 1), showing the perfor- 

ated plate which.breaks up the grease 
stream 
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Serving the 


Petroleum and 


Process Industries 


OIL AND GAS TANKS 
PRESSURE VESSELS 
WELDED STEEL PLATE 
CONSTRUCTION 


BUFFALO TANK 
CORPORATION 


General Sales Office 
744 Broad St., Newark 2, N. J. 


PLANTS 
Buffalo, N. Y. 
Baltimore, Md. 
Dunellen, N. J. 











uildin 
Buliding 
FOR THE PETROLEUM 
INDUSTRY 


We are fully staffed to design, 
build, and equip complete re- 
fineries and chemical process- 
ing plants. 


Under one contract and one 
responsibility, we deliver each 
job complete... ready for 
operation. 


We also furnish engineering re- 
ports and surveys. Current cost 
data available at all offices. 


The H.K. 


Ferguson 
Co. 


INDUSTRIAL ENGINEERS 
AND BUILDERS 





© THE FERGUSON BUILDING © CLEVELAND, OHIO 


OFFICES IN NEW YORK, HOUSTON, 
& CHICAGO, CINCINNATI AND LOS ANGELES 
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Patent Trends 





heated in tube 25, it is cooled rapidly 
in tube 38 which is surrounded by 
cooling coil 39 carrying cold water. 
A variable speed gear pump 43 is 
connected to the discharge of cooling 
coil 38, and the cooled grease is 
pumped into working section 48, the 
details of which are shown in Fig. 2. 
A vacuumizing system 51 is provided 
at the discharge end of the working 
section, and the grease is recycled 
back to pump 43 and working section 
48, while a stream of finished grease 
is drawn off into tank 55. 


From Fig. 2, it will be seen that 
the working section consists of a 
perforated plate 93 which breaks up 
the grease stream as it passes 
through the numerous orifices. 


Transparent Cutting Oil Uses 
Sulfurized Abietic Ester 


HE production of a transparent 

cutting oil using a sulfurized es- 
ter of an abietic acid is described in 
a recent patent issued to Standard 
Oil Development Co.—U. S. 2,480,666. 
The improvement involves elimina- 
tion of undesirable precipitation in 
such oils by the addition of metal 
sulfonates to the abietic ester during 
sulfurization. 


A typical formula includes the fol- 
lowing components: 


Flowers of Sulfur ‘irketaase 0.90% 
Methyl ester of abietic acid ...... 77.30 
Sodium sulfonates (70% soaps) .. 4.52 
Light colored, low cold test, coast- 

al mineral oil (40 SSU at 210° 

Due bathe ween neeeeonaele 9.09 


The ester and sulfonates are heat- 
ed to 300° F. while stirred and the 
sulfur added over a period of 5 min. 
The temperature is then raised rap- 
idly to 350° F.. and held until the sul- 
fur is completely reacted. The tem- 
perature is lowered finally by quench- 
ing with the mineral oil. 


Patents Issued in September 


The following classified list- 
ing gives the patent number, 
patentee or assignee, and a brief 
description of all patents believed 
to be of direct interest to the pe- 
troleum processing industries, as 
contained in the Official Gazette 
of the U. 8. Patent Office for 
August 30, Vol. 625, No. 5, and 
September 6, 17, 20 and 27, Vol. 
626, Nos. 1-4. 


Fuels 


2,481,859 (Std. Oil Development Co.)—Diesel 
fuel containing tertiary butyl perbenzoate. 
2,482,102 (Donald E. Dahle)—Antidetonant 
liquid injection apparatus. 

2,482,531 (Wright Aeronautical Corp.)—Anti- 
detonation system employing nitrous oxide. 


Conversions 

2,480,240 (Sun Oil Co.)—Alkylation of  iso- 
paraffins. 

2,480,254 (Universal Oil Products Co.) — 


Phenol alkylation. 
2,480,494 (Phillips Petroleum Co.)—Catalytic 
oil cracking with bauxite-tin oxide. 


——_ 


2,480,670 (Std. Oil Development Co 
fluidized destructive distillation. 
2,481,245 (Std. Oil Development Coc. )—Tem. 
perature control for highly exothermic rp. 

actions. 


—2-zone 


2,481,824 (Calif. Research Corp.)— Dehydro. 
genation of hydrocarbon oil and catalys, 
pellets. 

2,482,056 (Calif. Research Corp.)— Polymer. 


ization with solvent-antisolvent system. 

Re. 23,151 (Shell Development Co.) —Isomer. 
ization of cycloparaffins of nonhydroaro. 
matic structure. 

2,482,137-40 (Lummus Co.)—Moving particle 
catalyst conversion chamber. 

2,482,145 (Compagnie Francaise de Raffinage) 


—Isomerizing n-butane with AICl,-alkalj 
chloride catalyst. 
2,482,877 (Universal Oil Products Co.) - 


Liquid polymers from _ ethylene. 


2,483,178 (Phillips Petroleum Co.)—Catalyst 
vessel. 

Refining 

2,480,242 (Sun Oil Co.)—Purifying naphthene 
hydrocarbons with active carbon. 
2,480,652 (Std. Oil Development Co.)—Ex- 


tractive distillation of alcohol-hydrocarbon 
mixtures. 

2,481,157 (Universal Oil Products Co.) 
Treating halo-hydrocarbons. 

2,481,300 (Shell Development Co.)—Removing 
halogen impurities from hydrocarbons, 
2,481,570 (Societe Generale des Huiles de 

Petrole)—Solutizer refining. 

2,481,816 (Std. Oil Development Co.)—Fin- 
ishing aromatic concentrates. 

2,481,843 (Std. Oil Development Co.)—FEx- 
traction of aromatics with aluminum hal- 
ide-aromatic complexes. 

2,481,921 (Allied Chemical 
Hydrogenating 


& Dye Corp.)- 
crude naphthalenes. 


Chemicals 


2,480,266 (Universal Oil 
Saturated organic amines. 

2,480,267-8 (Universal Oil Products Co.)- 
Bicycloalkyl aromatic compounds. 

2,480,639 (Std. Oil Development Co.)—Carbon 
disulfide. 

2,480,939 (Pan American Refining Corp.) 
Xylene-benzene conversion. 

2,480,971 (Shell Development Co.)—Sensitiza- 
tion of hydrogen bromide catalyzed oxi- 
dation reactions. 

2,480,990 (Shell Development Co.)—Cyclopen- 
tane carboxaldehydes. 

2,481,080 (Shell Development Co.)—Stabiliza- 
tion of unsaturated nitriles. 

2,481,140 (Shell Development Co. )—Sulfuriza- 
tion of linear methyl pentadiene polymers 

2,481,158-9 (Universal Oil Products Co.)- 
Polyhalo-alkanes. 

2,481,160 (Universal Oil Products Co.)—Halo- 
cycloalkanes. 

2,481,211 (Std. Oil 
tropic distillation of aqueous 
contaminated by acetone. 

2,481,273 (Std. Oil Development Co. )—Isoole- 
fin polymerization catalyzed by Friedel- 
Crafts salts. 


Products Co.) 


Development Co. )—Azeo- 
isopropanol 


2,481,278 (Shell Development Co.)—Polyoxy 
alkylene compounds. 
2,481,307 (Shell Development Co. )—Stabiliza- 


tion of halogen-containing plastic compos!- 
tions. 


2,481,377 (Shell Development Co.)—Hetero- 
cyclic substituted carbinols. 

2,481,498 (Phillips Petroleum Co.)—Drying 
oils by polymerizing olefins (cyclohexene) 
with HF. 


2,481,583 (Sharples Chemicals, Inc. )—Conden- 
sation of olefinic compounds with H,S. 
2,482,084 (Socony-Vacuum Oil Co.)—Alkylat- 
ing thiophene with sulfuric acid catalyst 


2,482,438 (Phillips Petroleum Co.)—Acetylene 
from ethylene. 

2,482,606 (Shell Development Co.)—Polyally! 
naphthenate. 





2,482,631 (Shell Development Co.)—Ethers of 
polyalkylated cyclic sulfones. 

2,483,049 (Phillips Petroleum Co.)—1,2-Dibro- 
mo-3-butene. 


Lubricants 


2,480,450 (Pure Oil Co.)—Inhibiting oxidation 
of lubricants. 
2,480,564 (Cities Service Oil Co.)—0Oil soluble 
soap of wax acids. 
.480,638 (Std, Oil Development Co.)—Purify- 
ing concentrated oil solutions of polyvalent 
metal sulfonates. 
.480,647 (Std. Oil 
minum soap grease. 
2,480,660 (Socony-Vacuum Oil Co.) 
cant containing oxidation inhibitor. 
2,480,664 (Std. Oil Development Co.) 
gentized lubricant. 
.480,666 (Std. Oil Development Co.) 
parent metal fabricating lubricant. 
,480,673 (Socony-Vacuum Oil Co.) 
phosphoric acid of alkylated pheno 
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480,754 (Gulf Research & Development Co.) 
Chromium-containing phenolic amine re- 

action product. 

480,823 (The Texas Co.)—Metal derivatives 

of organic compounds containing a replace- 

able hydrogen. 

.480,831 (Socony-Vacuum Oil Co.)—Thienyl 

mercaptans and mercaptols in lubricating 

compositions. 

480,832 (Socony-Vacuum Oil Co.)—3-Thienyl 

ethers in lubricating compositions. 

480,859 (Rohm & Haas Co.)—Thioether sul- 

fonates. 

480,873 (Std. Oil Co.—Ohio)—Detergent lu- 

bricant. 

480,940 (Atlantic Refining Co.)—Alkyl ter- 

tiary butyl ether. 

481,257 (Std. Oil Development Co.)—Thick- 

ened lube oil. 

.481,268 (Std. Oil Development Co.)—Crank- 

case conditioning oil. 

481,372 (Shell Development Co.)—Rust pro- 

tective lubricants. 

.481,487 (Shell Development Co.)—Phosphor- 

us-sulfide treated ketones for stabilizing 

lubricants. 

481,585 (Michael L. Freeman)—E. P. lubri- 

cant. 

.482,762 (Shell Development Co.)—Phosphor- 

us-sulfide treated ketone as lubricant stabil- 

1zer. 

483,270 (Union Oil Co. of Calif.)—Sulfonic 

acid salt reacted with phosphorus as _ lubri- 

cating oil additive. 

2,483,282 (Girdler Corp.)—Cooling grease to 

transition temperature. 
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Hydrocarbon Synthesis 


2,480,341 (Std. Oil Co.—Indiana)—Catalyst 
for carbon monoxide-hydrogen synthesis. 
2,481,089 (M. W. Kellogg Co.)—Synthesis of 
organic compounds by hydrogenating CoO. 
2,482,187 (Std. Oil Co.—Indiana)—Hydrogen- 

carbon monoxide mixtures. 

2,482,284 (Std. Oil Development Co.)—Oxy- 
genated compounds and liquid hydrocar- 
bons from hydrogen-carbon monoxide. 

2,482,866 (Stanolind Oil & Gas Co.)—Carbon 
monoxide and hydrogen production. 

2,483,132 (The Texas Co.)—Carbon monoxide 
and hydrogen from hydrocarbon gas. 


Specialties 


2,480,896 (General Motors Corp.)—Treating 
Plaster of Paris bonded molds with kero- 
sine prior to autoclaving. 

.481,370 (Shell Development Co.)—Bitumen 
coated surface. 

.481,523 (Std. Oil Development Co.)—Highly 
elastic asphalt containing aluminum naph- 
thenate. 

.482,517 (Shell Development Co.)—Corrosion 
inhibiting composition. 


tw 


Catalysts 


2,480,520 (Pure Oil Co.)—Activated alumina- 
beryllium oxide catalyst. 

2,480,627 (Socony-Vacuum Oil Co.)—Reactiv- 
ating silica-alumina cracking catalyst. 
2,480,669 (Socony-Vacuum Oil Co.)—Extruded 
gels. 

480,887 (Houdry Process Corp.)—Catalyst 
regeneration. 

.481,238 (Std. Oil Development Co.)—Group 
VIII metal-on-aluminum catalyst. 
2,481,253 (Std. Oil Development Co.)—Remov- 
ing contaminants from cracking catalysts. 
2,481,493 (Houdry Process Corp.)—Silica-zir- 
conia gel. 

.481,641 (Ernest C. Bierce)—Non-acid acti- 
vation process for bleaching clay. 

,481,825 (Std. Oil Development Co.)—Syn- 
thetic gels. 

.481,841 (Std. Oil Development Co.)—Cata- 
lyst particles having nuclei of previously 
calcined fines. 

.483,130-1 (Texaco Development Corp. )—Sili- 
= tetrafluoride impregnated alumina cata- 
yst. 

483,372 (Socony-Vacuum Oil Co.)—Heavy 
gravity liquid separation of porous catalyst. 


nw 
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Miscellaneous 


2,480,672 (Socony-Vacuum Oil Co.)—Porous 
glass. 

2,481,217 & 26 (Std. Oil Development Co. )—2- 
Stage gaseous reduction of iron ore. 





How to Obtain Patents 


Readers may obtain copies of 
any U. S. patent from the Pat- 
ent Office at 25 cents each. Or- 
der by patent number direct 
from the Commissioner of Pat- 
ents, Washington 25, D.. C. 
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IGGEST STEAM TRAP NEWS 
__ tt D0 yeas / 






/ 


INCREASES TRAP DRAINAGE 
APACITY OVER 1007! 


Duo-Step Leverage — can save thousands of dollars 
annually for steam trap users . . . in lower initial 
cost and greater drainage efficiency. 


DUO-STEP LEVERAGE NOW AVAILABLE IN THESE CLARK STEAM TRAPS 
"“71-D", “"80-D” SERIES and "1800-D"’, "1900-D” SERIES 








Send for the 
story on Clark 
DUO-STEP 
Leverage today! 

















EQUIPMENT PATENT REVIEW 





Uniform Flow Shown Essential 


In Continuous Coking Unit 


In addition to the continuous coking unit described below, this month’s 


review of new and improved devices used in petroleum processing and 
handling operations on which patents have been issued recently includes: 


@ Electronic level gage raises accuracy, safety in readings 
@ Reversible seat ring extends service life of steam valve 


























Fig. 1—Reactor for continuous contact 
coking process (U. S. 2,482,138) 


ESSENTIAL TO THE SUCCESSFUL OPER- 
ATION of a continuous contact coking 
unit is the release of the preheated 
heavy hydrocarbon charge in a uni- 
form flow beneath the surface of a 
moving bed of the preheated particles 
upon which the coke is to be de- 
posited. 


A cross-sectional view of the re- 
actor for one modification of the 
process is shown in Fig. 1. Bed parti- 
cles, which may be any such porous 
materials as petroleum coke, carbor- 
undum, alundum, pumice, crushed 
firebrick, or cracking catalyst beads, 
flow continuously by gravity through 
the reactor. They enter at 15, and 
leave through conduit 17. Flow is 
controlled by slotted, horizontal baf- 
fles 13 and 13a as well as by slide 
valve 17a. 


Hot hydrocarbon feed—refinery bot- 
toms, residuals, or the like—passes 
through a manifold header into the 
horizontal charging conduits 28, 


1258 


whose apertures 32 direct the liquid 
flow down into the moving bed of 
particles. The resulting thermal con- 
version deposits coke on the porous 
particles and produces a light hy- 
drocarbon gas which disengages and 
then leaves the reactor via ovtlet 27. 
Excessive cleaning operations such 
as are met in conventional coking 
equipment are said to be eliminated. 
Clogging may occur in the apertures 
32, but conduits 28 can be withdrawn 
easily through the sidewalls of the 
reactor for any required cleaning. 
U. S. 2,482,138, issued Sept. 20, 
1949, to August H. Schutte, assignor 
to The Lummus Co., New York City. 


Electronic Level Gage Ups 
Accuracy, Safety in Readings 


ACCURACY AND SAFETY are described 
as important features of a liquid 
level instrument employing an elec- 
tron tube type transmitter. Designed 
particularly for use with flammable 
liquids such as gasoline, the device 
is illustrated in Fig. 2. 

As can be seen in the sketch, float 
movement effects changes in the ro- 
tational position of the magnet 6 
through the bevel gears 9 and 10. 
As the magnet revolves, its position 
relative to the anode assembly 4 of 
the electron tube 1 is altered. This 


— 




















SOS 





Fig. 2—Electron tube type liquid level 
transmitter (U. S. 2,483,266) 
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in turn affects the direction of elec- 
tron beam 5 emanating from the elec- 


tron gun cathode 3. This can then 
be used to control the transmission 
of electric signals to a conventional 
receiver. 

The electron tube is entirely sepa- 
rate from the liquid tank 31, as is 
indicated by the method of construc- 
tion, thereby ensuring safe operation. 
The accuracy is improved over con- 
ventional liquid level transmitters be- 
cause of the absence of friction; for 
example, a float-actuated slider rid- 
ing on a resistance element. 

U. S. 2,483,266, issued Sept. 27, 
1949, to Clarence A. de Giers and 
Abraham Edelman, assignors to The 
Liquidometer Corp., Long Island City, 
m. B. 


Reversible Seat Ring Extends 
Service Life of Steam Valve 











Fig. 3—Reversible seating member 5 
provides longer service life for high 
pressure steam valve (U. S. 2,481,214) 


A REVERSIBLE VALVE seat, which can 
be used in an inverse position after 
one seating surface has been worn 
beyond regrinding, is said to be an 
advantage in a new design for 4a 
high pressure steam control valve. 
It overcomes the problem found in 
the usual construction where the hard 
metal seat is made integral with 
the valve body, and the entire valve 
must be discarded when the seat has 


' become unserviceable. 


The design is shown in Fig. 3, the 
seat being indicated generally by 5. 
The valve ‘proper comprises a two- 
part body with the combination seat 
and seal member or ring 5 located 
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} DRY CHEMICAL FIRE TRUCKS 


...YOUR BEST PROTECTION 


In the event of a fire emergency — not minutes — but FRACTIONS OF 
SECONDS, count. And the split-second fire stopping power of Ansul Dry 
Chemical can turn a headline disaster into a routine operation. 


The Ansul Dry Chemical Fire Truck is a 
product of combined chemical and en- 
gineering research. The greater effective- 
ness of Ansul Fire Extinguishing Equip- 
ment, on flammable liquid fires, has been 
established by repeated tests conducted 
by nationally recognized approval labo- 
ratories .. . and proved conclusively by 
the broad preference for Ansul Fire Ex- 


ee 


tinguishers on the part of the Petroleum 
Industry. 


Regardless of your present equipment... 
type or quantity ...an Ansul Dry Chem- 
ical Fire Truck provides the FASTER 
FIRE-STOPPING POWER you need 
during the critical seconds when disaster 
is in the balance. 


COMPANY 


FIRE EXTINGUISHER DIVISION, MARINETTE, WISCONSIN 


DISTRIBUTORS IN PRINCIPAL CITIES IN THE UNITED STATES, CANADA, AND OTHER COUNTRIES 





THROWING LIGHT ON 


HEAT TRANSFER PROBLEMS 





THE WHITLOCK MANUFACTURING COMPANY 
149 BROADWAY, NEW YORK 6, NEW YORK 
Main office and Plant, 79 South St., Elmwood, Hartford 2, Conn. 


NEW YORK * CHICAGO * BOSTON °* 


PHILADELPHIA ¢ DETROIT * RICHMOND 


In Canada: DARLING BROS., LTD., Montreal 
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Recognizing an urgent demand for a small, 
multipurpose heat exchanger we have stand- 
ardized on what we believe is the optimum de- 
sign for almost universal application—heating, 
cooling, and condensing. This standard 
Whitlock Type 1-R-2 stainless steel tube side 
unit shown above is now available for prompt 
shipment. 


WIDE RANGE OF CAPACITIES 


The exchanger is fabricated in 3 shell sizes 
and 3 tube lengths to provide a total of 9 
selections ranging in size from 8 to 50 sq. ft. 
Where more surface is required multiple units 
may be connected in series or parallel. 


MATERIALS OF CONSTRUCTION 


The shell is of steel, with Type 304 stainless 
steel tubes (58° OD x 18 BWG), tube sheet, 
and cast channel. Baffle spacing of 3” devel- 
ops reasonably high shell side velocities. 


U-TUBE DESIGN 


The Whitlock Type R or U-tube construction 
allows operation with relatively high differen- 
tial shell and tube side temperatures—permits 
individual thermal expansion. The U-tube de- 
sign, suitable for a wide range of service, 
also makes a unit that is low in cost. This 
Type 1-R-2 Exchanger may be exactly what 
you want—write today for additional informa- 
tion. 





BY POPULAR REQUEST— 


A STANDARDIZED 


MULTIPURPOSE HEAT EXCHANGER 





RECENT GROUP OF CALANDRIAS 


These 700 sq. ft. straight tube, fixed tube 
sheet calandrias were recently built by 
Whitlock. The liquid to be evaporated cir- 
culates through the tubes, with steam in the 
shell side. Construction is of steel throughout 
and dimensions are 31” I.D. by 88” long 
overall. Design pressures: shell side 300 p.s.i., 
tube side 150 p.s.i. The units were furnished 
complete with fabricated reducing channels 
and supporting bases as required. Whitlock 
can design and build special heat transfer 
equipment to exactly meet your needs! 
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Equipment Patent Review 


a 





between the upper and lower portions 
of the body. When the seating svrr- 
face in contact with the plug member 
6 becomes worn, it is a simple matter 
to disassemble the body, turn over the 
ring 5, and thus provide for an ex- 
tended service life. 


U. S. 2,481,214, issued Sept, 6, 1949, 
to Joseph J. Harper, Lansdowne, Pa, 


‘Other Recent Patents 


Electric Motor-operated Valve, de- 
signed for positive action against in- 
let pressures of vp to 700 psi., and 
with automatic locking in either the 
open or the closed position for any 
selected period of time. U.S. 2,482,- 
199, issued Sept. 20, 1949, to Edward 
G. Miller and Ralph E. Engberg, as- 
signors to Alco Valve Co., St. Louis. 


Pressure-vacuum Regulator of the 
manostat type, utilizing the principle 
of the so-called Cartesian Diver, U. S. 
2,482,167, issued Sept. 20, 1949, to 
Roger Gilmont, assignor to Emil 
Greiner Co., New York. 


Gate Valve of the “through-conduit” 
type, for fluids under high pressures, 
and employing a gate comprising two 
double-tapered sections which can be 
centered accurately for both efficient 
flow and efficient seating. U. S. 2,- 
482,409, issued Sept. 20, 1949, to 
James M. Fowler, assignor to W-K-M 
Co., Houston. 


Rotary Air Preheater of the two- 
pass regenerative type, in which dis- 
tortion of the rotor, due to tempera- 
ture differences is minimized, and 
corrosion effects on certain sections 
of the heat transfer plates due to 
cooling by the gases is lessened. U. S. 
2,480,277, issved Aug. 30, 1949, to 
William D, Yerrick, assignor to Air 
Preheater Corp., New York. 


Liquid-sealed Lifter Roof storage 
tank in which considerable saving 
is effected in the quantity of sealing 
liquid, and loss of such liquid, due 
to evaporation and/or absorption, is 
diminished. U. S. 2,481,184, issued 
Sept. 6, 1949, to John H. Wiggins,. 
Chicago. 


Automatic Ratio-Controller for the 
flow of fluids in several pipe lines and 
for effecting changes in a flow-rate 
which are linearly proportional to 
the deviations of another independ- 
ently-variable flow-rate. U. S. 2, 
481,496, issued Sept. 13, 1949, to Na- 
thaniel Brewer, assignor to Fischer 
& Porter Co., Hatboro, Penna. 


Proportioning Valve designed specifi- 
cally for use in foam-producing fire 
extinguishment apparatus. U. S. 2, 
480,925, issued Sept. 6, 1949, to 
Charles D. Hirst and George L. Wo04- 
ington, North Sacramento, Calif. 
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|GRAVER| 


CONSERVATION 
AT WORK 




















Graver equipment at the Jones 
Island (Milwaukee) Terminal 
includes four cone roof tanks 
and an Expansion Roof Tank 
with a total capacity of 
10,206,000 gallons. 








SHELL’S MILWAUKEE TERMINAL 
ab. 


e Safe gasoline storage and prevention of vapor losses 
are insured by the use of a Graver Expansion Roof 
Tank manifolded with four Graver Cone Roof Tanks 
at Shell’s new marine terminal at Milwaukee. 

This is Shell’s largest postwar construction in a 
chain of new or expanded distribution centers and the 
importance of conservation is pointed up by the size 
of the operation. About 42,000,000 gallons of regular 
and premium gasolines, domestic heating oil, and 
prime white will pass through the terminal every year. 

You are urged to inspect the economic advantages 
of the Graver Expansion Roof — its record of savings 
of salable products and its proven features of safety, 
positive action, and freedom from maintenance. For 
complete and convincing case histories, get in touch 
with Graver at once. 


FABRICATED PLATE DIVISION 
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_ GRAVER TANK & MEG. CO.IN¢ 


EAST CHICAGO, INDIANA 


ONCW YORK + PHILADELPHIA + CHICAGO + CATASAUQUA, PA. +» HOUSTON. + SAND SPRINGS, OKLA. 
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Serving the Petroleum Processing Industry 











Insulation Solves Dual Problem 





Method of hanging thermal insulation 
on aluminum walls in refinery building 


Thermal insulation was found to 
be the solution to a dual problem 
in a large, all-metal building con- 
structed recently at the Toledo, Ohio, 
refinery of Sun Oil Co. The one- 
story structure, 640 ft. long by 40 ft. 
wide, has sheet aluminum walls and 
roof, and presently serves as a craft 
shop and tool crib. 

Because of aluminum’s high heat 
conductivity, insulation was needed 
both to prevent overheating of the 
interior during the summer and to 
permit economical heating by steam 


unit heaters during the winter 
months. The material used was 
Owens-Corning Fiberglas Corp.’s 


“PF” insulation, two in. thick, un- 
faced and unpainted, applied to the 
walls and roof by a low-cost, rapid 
method. The installation in the en- 
tire building was completed by a 
crew of nine men in less than three 
weeks. 

For applying insulation to the walls, 
clips were first affixed to the alumi- 
num walls with standard adhesive. 
The batts of insvlation then were 
impaled on the clips and the prongs 
bent back flush with the insulation 
surface. Clips were located on 12-in. 
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centers horizontally. Vertically, three 
clips were spaced at an equal dis- 
tance between the girts which are 
65 in. apart. 

Insulation was applied to the roof 
by using wooden strips attached to 
the steel beams, which, in combina- 
tion with fasteners applied to the 
top of the insulation, hold it firmly 
in place. 


Republic President Heads ASME 


The election of James D. Cunning- 
ham, president of Republic Flow Me- 
ters Co., of Chicago, as the national 
president of the American Society 
of Mechanical Engineers for 1950, 
has been anno-nced. Mr. Cunning- 
ham in 1911 founded and became 
president of the Steam Appliance 
Co., now Republic Flow Meters Co. 
He has previously held office as a 
manager and regional vice president 
of the ASME and has served on many 
committees. He became a Fellow 
of the society in 1936. He will as- 
sume his new office at the end of 
the 1949 annual meeting of ASME 
in New York, Nov. 27 to Dec, 2. 


Clapp Names New President 


Clapp Instrument Co., Webster, 
Mass., has appointed Arthur S. Brown 
as president, Charles Clift as treasur- 
er, and T. W. Lanman, vice presi- 
dent. Mr. Brown has been in the 
instrument field a number of years, 
having been associated formerly with 
Manning, Maxwell & Moore, Mason- 
Neilan Regulator Co., and Fischer 
& Porter Co. He has been acting as 
general manager for Clapp for the 
past several months. 


American Cy Promotes Moore 


L. P. Moore has been named man- 
ager of the new products develop- 
ment department of American Cy- 
anamid Co. With American Cyanamid 
about 12 years, first in the Stamford 
research laboratories and later in the 
executive offices in New York, Dr. 
Moore most recently served as the 
company’s European technical repre- 
sentative. His new work will be de- 
voted to the supervision of new prod- 
ucts development and market research 
activities. 

Replacing him as European tech- 
nical representative is Dr. E. W. Cook, 
who joined the company in 1940, 
and had been assistant chemical di- 
rector previously. 








A.O. Smith Subsidiary Officers 


Officers and di- 
rectors have been 
announced for the 
new A. O. Smith 
Corp. of Texas, a 
subsidiary owned 
jointly by A. O. 
Smith of Milwau- 
kee and Sheffield 
Steel Corp. which 
will build and op- 
erate a new plant 
in Houston for 
manufactur- 
ing large diam- 
eter welded steel pipe. 

Officers are A. von Wening, chair- 
man of the board; L. B. Smith, presi- 
dent; Dennis F. McCarthy, vice presi- 
dent; J. M. Floyd, vice president; 
Morris J. Vollmer, secretary-treasur- 
er; and Robert B. Heinzen, assistant 
secretary-treasurer. 





L. B. Smith 


Patterson Opens Plant in Toronto 


Patterson Foundry & Machine Co., 
East Liverpool, Ohio, has announced 
the opening of a new plant at Toronto 
for its Canadian subsidiary. With 
a floor area of 25,000 sq. ft., the new 
installation is fully equipped to manu- 
facture the company’s complete line 
of industrial processing units and 
equipment. This includes synthesiz- 
ing, gas absorption, hydrogenation, 
thermal reaction, and other types. 
In addition, a process engineering di- 
vision will be headquartered at Tor- 
onto. 


Earl Smith Joins Brown & Root 


Earl C. Smith, 
previously job 
and design engi- 
neer for Lummus 
Co., has joined 
the sales engi- 
neering staff of 
Brown & Root, 
Inc., Houston. 
Mr. Smith’s back- 
ground of engi- 
neering and de- 
sign in the petro- 
leum processing 
field includes, in addition to Lummus, 
The Republic Oil Refining Co., M. 
W. Kellogg Co., Gulf Oil Corp., Mari- 
time Petroleum Corp., Richfield Oil 
Corp., Anderson-Prichard Oil Corp., 
Shell Oil Co., and Ashland Oil and 
Refining Co. 

During the war, as a captain in the 
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OOPER-BESSEMER takes great pleasure in 
announcing the completely successful de- 
velopment of a type of engine that has been a 
challenge to the industry ever since the advent of 
supercharging. It makes possible tremendous sav- 
) ings wherever gas is used as engine fuel. 


Like ordinary gas engines, Cooper-Bessemer super- 
charged 4-cycle gas engines are spark-ignited, 
requiring no pilot oil charge. However, they offer 
at least 50% higher thermal efficiency, consuming 
less than 7,000 BTU per horsepower hour — easily 
a 30% saving in fuel. 





Moreover, by successfully increasing brake-mean- 
effective pressure from the usual 70 pounds to 125 


- 


Cooper-Bessemer 


SUPERCHARGED 
4-CYCLE GAS ENGINE 


100% gas fuel operation! 





psi. the new supercharged engines produce 80% 
more horsepower. Thus any power need can be 
met with fewer or smaller engines, permitting 
additional big savings in installation, housing, pip- 
ing. maintenance and normal operating overhead. 


For further data, for specific information on what 
this new development offers in meeting your par- 
ticular needs, check with the nearest Cooper- 
Bessemer office. 












“The 
Cooper-Bessemer 





New York City | Washington, D. C. 
San Francisco, Calif. 


Bradford, Pa. 
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Parkersburg, W. Va. 
Houston, Dallas, Greggton, Pampa and Odessa, Texas 
Seattle, Wash. Tulsa, Okla. Shreveport, La. St.Louis, Mo. Los Angeles, Calif. 
Caracas,Venezuela Gloucester,Mass. Calmes Engineering Co., New Orleans, La. 


Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 



















News of Suppliers 








Chemical Warfare Div., he helped 
design and supervise the erection of 
the Huntsville Arsenal, Ala., for 
which he was awarded the Army 
Commendation Ribbon for Meritori- 
ous Service. 


BS&B Wins Annual Report Award 


For the third consecutive year, 
Black, Sivalls & Bryson, Inc., Kansas 
City, has won the bronze “Oscar of 
Industry” presented by Financial 
World for the best annual report 
of the materials handling equipment 
industry. The trophy was presented 


to Arthur J. Smith, president of 
BS&B Oct. 31, in New York. 


Covering all the usual informa- 
tion presented in annual reports, this 
booklet also includes an interesting 
story of the petroleum industry and 
the role the company played in its 
history. 


Pittsburgh Coke Opens Tulsa Office 


The Protective Coatings Div., Pitts- 
burgh Coke & Chemical Co., has 
opened a new office at 711 Thompson 
Bldg., Tulsa, to serve the Central 


TWO WAYS OF BURNING OIL 


THE WRONG WAY 





SLUDGE 











IN STORAGE—VALVE AND BURNER TROUBLES — 
UNBURNED OIL—LOST PRODUCTION 











WITH THE VOLCANIC OIL MILL 
NO SLUDGE~—NO VALVE AND BURNER TROUBLE— 


CLEAN FIRES—MAXIMUM PRODUCTION 


Cacaal 
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You can get complete details for a 3c stamp—try it! 


HOPKINS’ VOLCANIC SPECIALTIES 
ALLIANCE, OHIO 
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Midwest. Frank E. McNulty, for- 
merly manager of the Koppers Co.'s 
Tulsa office, has joined the staff as 
manager. 


Appointment of Benjamin H. Means 
as service manager of Protective 
Coatings for the entire United States 
has also been announced. Mr. Means 
has been handling Pittsburgh Coke’s 
coating sales and service in the Hous- 
ton area for the past year. 


Other Personnel 


Elliott Co.—Harry A. Erb has re- 
joined the firm as assistant to M. A. 
King, vice president in charge of en- 
gineering, with headquarters at the 
main plant in Jeannette, Pa. Mr. 
Erb came with Elliott in 1928 follow- 
ing graduation from Cornell. For the 
past six years he has been steam 
turbine department service manager 
for Worthington Dump. 


C. H. Hosterman, formerly mana- 
ger of Elliott’s accessories depart- 
ment, has been appointed manager of 
the general apparatus department, 
which handles sales of accessories, 
keater, condenser, and ejector divi- 
sions. 


Flexitallic Gasket Co.—Two distri- 
butors for the state of California have 
been appointed recently. Power En- 
gineering and Equipment Co., 131 N. 
Marine Ave., Wilmington, will serve 
southern California, including San 
Luis Obispo, Kern, and San Bernar- 
dino counties. Northern California 
will be served by Transmission Engi- 


neering Co., 53 Stevenson St., San 
I'rancisco 5. 
Monsanto Chemical Co. — Charles 


Allen Thomas, executive vice presi- 
dent since May, 1947, has been elect- 
ed chairman of the company’s Ex- 
ecutive Committee, replacing Wil- 
liam M. Rand, Monsanto’s president, 
who remains as a committee member. 
Dr. Thomas, a former president of 
the American Chemical Society, is 
one of the small group of scientists 
to receive the Medal of Merit from 
the Secretary of War for his work in 
the field of atomic energy. 


Columbia Chemical Div., Pitts- 
burgh Plate Glass Co.—Arthur E. 
Bald, Jr., has been appointed techni- 
cal representative, rubber pigments, 
with headquarters at 1410 Packard 
Bldg., Philadelphia 2. He formerly 
was connected with Enjay Inc., spe- 
cializing in butyl and nitrile rubbers. 


General Refractories Co. — Three 
men have figured in recent transfers. 
Roger W. Braden has moved as man- 
ager of Detroit warehouse to man- 
ager of New York warehouse. De- 
witt C. Clement, Jr. and Alan R. 
Eakins shifted from estimating de- 
partment to New York warehouse 
sales force. 
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Reviewed by WILLIAM C. UHL, Equipment Editor 





|-Trap Capacity Increased 








~ 


FIGURE 3. 


FIGURE 1. FIGURE 2. 
Shows orifice First fulcrum Second fulcrum 
closed point‘cracks” point movesvalve 
orifice from orifice 


A new development in steam trap 
construction, called ‘‘Duo-Step Lev- 
erage” uses a double fulcrum point 
and a venting mechanism to increase 
trap drainage capacity so that it may 
handle twice the condensate former- 
ly possible. This will mean the users 
can buy smaller, less expensive traps 
to accomplish the same drainage jobs 
previously requiring larger traps, it 
is stated. Clark Mfg. Co. 





2—Pressure Relief Valves 


Utilizing line pressure to open and 
close the main plunger and featuring 
high relieving capacity and precision 
control of blowdown, two new pres- 
sure relief valves, designated as Gar- 
rett Type “A” and Type “B”, are 
how available in all standard sizes 
for any specified working pressures. 
Type A, (above in accompanying 
photographs) is designed principally 
for hydraulic service and is recom- 
mended for use on crude and prod- 





For More Information 


reply cards to request ad- 

ditional information or lit- 
erature on any items reviewed 
in “What’s New!” Just circle 
the numbers corresponding to 
the numbers on the items 
you’re interested in, fill in the 
rest of the card, and drop it in 
the mail. No postage required. 


7 Use one of the attached 
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uct lines where long blowdown is 
usually desirable. Type B (below in 
the photographs) is intended for re- 
fineries, processing plants, and other 
systems where utmost accuracy is 
required. It is designed for operat- 
ing temperatures up to 750° F. Both 
valves have snap-action controls, as- 
suring full open or closed position 
of the main plunger at all times, with 
no chatter. Bodies are cast steel, 
with Inconel or Monel trim. Sales 
Engrg. Co. of Houston, Inc. 








3—Potent Gas Odorant 


The new “Calodorant ‘C’” com- 
pound for providing an easily de- 
tected odor in gas has been devel- 
oped primarily to save handling and 
servicing costs by gas distributing 
companies. The manufacturer’s pres- 
ent product, “Calodorant,” is gener- 
ally added in the proportion of 13 
lbs./million cu. ft., while the new 
material is equally effective when 
the proportion is only 0.5 1b./million 
cu. ft. It is said to be instantly 
detectable at distances as great as 
60 miles of transmission lines, is not 
nauseous, and is completely unrelated 
to any other odors. Oronite Chemical 
Co. 





4—Tank Car Loader 


Filling of tank cars has been ex- 
pedited and worker fatigue lessened 
on the loading racks at Ohio Oil 
Co.’s new Robinson, Ill., refinery, it 





is said, through the use of a newly 
designed all-aluminum_ swing line. 
With a length of 12 ft., and diameter 
of 4 in., it is fabricated with “Tube- 
Turn” aluminum welding fittings, The 
discharge end is equipped with a 
Tee, so that oil is directed to both 
ends of the tank car, to increase 
filling efficiency. Weight of the en- 
tire assembly is approximately 42 
lbs. Fabricated in the conventional 
way, it would weigh approximately 
129 lbs., the manufacturer § states. 
Tube-Turns, Inc. 





5—Refinery Pumps 

A number of new features of de- 
sign and construction are incorpor- 
ated in the series of 5-in. stroke Di- 
rect Flow pumps just announced by 
Aldrich, and designed to handle prac- 
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tically all liquids from light ends to 
crude. The fluid end has stuffing 
boxes located at the top of the pump. 
With close clearance for handling 
light liquids, the end is sectionalized, 
assuring minimum replacement cost 
and time requirements when corro- 
sive liquids are being handled. Valve 
assemblies including seats are held in 
place by the bolted manifolding, per- 
mitting easy access. Two sizes of 
fluid ends are available to make pos- 
sible the use of plungers ranging from 
1% to and including 3% in. in di- 
ameter. Any type prime mover and 
drive connections are possible. The 
series includes 3, 5, 7, and 9 cylin- 
der pumps, with hp. ratings from 
100 to 275. All wearing parts except 
main bearings are interchangeable. 
The Aldrich Pump Co. 





6—Chemical Feeder 











The “Feed-Rator” is a compact, 
self contained chemical feeder of 
transparent acrylic plastic material 
which will simultaneously control, 
meter, and dispense relatively small 
amounts of bactericides, fungicides, 
inhibitors, reagents, or other chem- 
icals into a larger stream. The built- 
in eductor takes the place of a pump, 
and many corrosive chemicals can 
be fed directly from a _ container. 
Measuring about 10 x 5 x 2 in. over- 
all, the unit will, for example, treat 
up to 7000 gals./day of water di- 
rectly. In a bypass arrangement, us- 
ing a solution containing 5% active 
reagent by weight, 5 ppm. of the 
reagent can be delivered to over 14 
million gals. of water per day. Fischer 
& Porter Co. 
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7—Chemical-Resistant Rubber 





“Stallite 863” is a new rubber com- 
pound with high resistance to the 
chemical action of acids, alkalies, 
steam, acetone, benzene, aniline, 
ethyl chloride, and also withstands 
extreme weathering, sunlight and 
dry heat. It has flex and abrasion 
resistance and dielectric properties. 
It can be furnished in molded, ex- 
truded, and die-cut parts such as 
seals, gaskets and washers, tubing 
and hose, and the like. Stalwart Rub- 
ber Co. 





8—Self-Cleaning Filter 


The new Niagara ‘“Auto-Sluice” 
Filter contains a header built into 
the filter cover in which high pres- 
sure spray nozzles are fitted. It 
permits completely automatic cake 
removal and disposal, eliminating the 
need to open the filter at the end of 
each cycle to sluice the cake from 
the leaves. Air-motor driven, the 
header and nozzles are positioned so 
sluicing liquid is sprayed over the 
cake of each leaf. Tests show cakes 
of up to 35 cu. ft. can be removed 
in as little as 15 minutes with 70 












— 


to 100 cu. ft. of wash liquid. Filters 
are available in sizes from 12 to 
500 sq. ft. of filter area, and built 
in steel, stainless steel, or various 
alloys. Niagara Filter Corp. 





9—Cold Pipe Insulation 


Made of an expanded plastic ma- 
terial containing thousands of minute 
closed-wall cells, “‘K-Shield’” insula. 
tion has been developed for low tem- 
perature insulation of pipes and ves. 
sels in refining, chemical processing 
and the like. In field applications it 
has been used in the range from 
+175 to —250° F., and required lit- 
tle or no maintenance. Extremeiy 
light—1% to 1% lbs./cu. ft.—it is a 
workable yet rigid material with high 
moisture-vapor resistance and ability 
to withstand mold growth, rot, and 
decay. It can be cut and fitted rap- 
idly with ordinary tools, and requires 
no vapor seal coating. It is made 
for all standard pipes and fittings, 
and custom fabricated to specifica- 
tions for tanks, pumps, and other 
non-standard items. Robinson Indus- 
tries. 








10—Standard Hydrocarbons 


A new series of hydrocarbon mix- 
tures of known composition are now 
available, designed for standardizing 
equipment, checking calibration of in- 
frared, ultraviolet, and mass spectro- 
meters, and low-temperature frac- 
tionation equipment, and for testing 
the accuracy of laboratory analysts. 
Exact blend compositions, accurate 
to within +0.05 wt.-%, are furnished 
with each order. Mixtures are shipped 
in one-qt. steel cylinders. Price is 
$25.00 per qt., f.o.b, Borger, Texas, 
plus a refundable cylinder deposit 
of $7.50 each. A rental charge of 
50c per month beginning six months 
after date of shipment will also ap- 
ply. Phillips Petroleum Co., Chemical 
Products Dept. 
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Another Horton Design 
¥ for protecting 
A volatile hydrocarbons 
de ‘ 
8, || 
‘a- 
wn The Horton PONTOON Floating 
as Roof is used on flat-bottom storage 
tanks to protect crude oil, gasoline, 
OTHER TYPES and other volatile hydrocarbons from 
evaporation loss. It floats directly on 
e the Horton DOUBLE-DECK the surface of the liquid in the tank. 
Floating Roof — be pirraag ong of = re oad — 
used on tanks storing a wide range ee ee ee 
: c filling” losses. It also reduces cor- 
of volatile hydrocarbons, because it rosion on the underside of the roof 
provides insulation for the entire sur- and does away with the combustible 
face of the liquid in the tank. vapors that could cause a fire. Fur- 
e the Horton PAN-TYPE thermore, the PONTOON design cuts 
Floating Roof — down evaporation losses caused by 
“J boiling” because the air space in 
normally installed on tanks handling the pontoon section serves as an ef- 
heavier petroleum products where fective insulating medium for over 
boiling” losses are not an important half of the area of the tank. 
factor and fire protection is desirable. The economical design, the effec- 
All three types of Horton Floating tive product protection, and the safe 
- Roofs are equipped with the improved ~ operation that you get with the PON- 
Horton Seal—the most effective device TOON Roof make it desirable for use 
developed to prevent the escape of vapor on petroleum refining or processing 
X- around the edge of a floating roof. installations. This roof is especially 
aol recommended for tanks that are filled 
ng and emptied frequently, tanks in 
» blending service and tanks storing 
- corrosive products. 
\C- 
ng 
ts. 
ite 
: | CHICA BRIDGE & IRON COMPANY 
ir Zo 
9 Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
AS, NN a 2103 Healey Building SE SED 65s s cncaees 1532 Lafayette Building Philadelphia 3... .1630—1700 Walnut St. Building 
sit Birmingham 1 ........ 1527 North Fiftieth Street Meowslod 2 ..... 2130 National Standard Building Salt Lake City 1 1530 Ist Security Bank Building 
Boston 10 .........1029—201 Devonshire Street ae eo 402 Abreu Building San Francisco 1] ..1208—22 Battery St. Building 
of ED wn nccakukie 2114 McCormick Building Los Angeles 14 1526 General Petroleum Building SE © vtcescnuawanes 1330 Henry Building 
hs Cleveland 15 ........ 2215 Guildhall Building New York 6 ..... 3316—165 Broadway Building WE swear cavnterveeaes 1620 Hunt Building 





REPRESENTATIVES AND LICENSEES 
Horton Steel Works, Limited, Fort Erie, Ontario, Canada Compania Tecnica Industrie Petroli, Rome, Italy 
Ateliers et Chantiers de la Seine Maritime, Paris, France Whessoe, Limited, Darlington, England a 
-onstructions Metalliques de Provence, Arles-sur-Rhone, France Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
Chicago Bridge & Iron Company, Ltd., Apartado 1348, Caracas, Venezuela 
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What’s New! 





11—Collapsible Hand Truck 





Folding or opening like and ac- 
cordion to a full height of 42 in., 
the “Bestype Fold-A-Way” hand 
truck can carry up to 700 lbs., though 
it weighs only 25 lbs. Ten such 
trucks can be stored in the space 
formerly required for two of the 
rigid type, it is stated. A pair of 
glider bars along lower back edge 
of the pantograph handles permits 
moving a load up or down stairs. 
Truck is available in two models, for 
straight packages and for drums, bar- 
rels, etc. Price, $25.50 each, F.O.B. 
Elizabeth, N. J. Business Equipment 
Specialists. 





12—Continuous Sulfur Analyzer 


The new “Titrilog, Model 26-102” 
permits continuous recording of oxi- 
dizable sulfur compounds, in concen- 
trations as low as 0.1 ppm., in a gas 
stream or atmosphere. It operates 
on the principle of continuous reac- 
tion between electrolytically gener- 
ated bromine and reactive compounds 









to a potentiometric end point. The 
rate of bromine generated is auto- 
matically controlled to equalize it to 
the rate of absorption of reactive 
gas. The generating current, there- 
fore, is a function of the sulfur com- 
pound concentration. The Titrilog 
response to changes in concentration 
is such that maximum titration levels 
are reached in 20 seconds. The in- 
strument has been field tested for 
about a year on gasoline monitoring 
and air pollution applications. Housed 
in a floor-mounted cabinet 66 in. 
high, 22% in. wide, and 18% in. 
deep, it operates on 60 cycle, 115 v. 
power, requiring approximately 6 
amps. Consolidated Engineering Corp. 





13—Tank Car Unloader 





Weighing less than 10 lbs., the new 
Cornell universal tank car unloading 
fitting is said to allow a hook-up to 
be done in less than one minute. One 
man can easily lift it in place and 
tighten the collar by hand. Made of 
cast aluminum, the fitting has high 
tensile strength, and has met tests 
for handling liquids under most pres- 
sures and conditions. It is available 
in lengths of 10 and 15% in., has a 
standard thread for tank car outlets, 
and is supplied in both 3 and 4-in. 
outlet pipe thread for connecting to 
unloading lines. Mead Cornell & Co. 





14—Controlling Refractometer 


The “Robomatic” Refractometer 
controls the flow of process streams 
by refractive index and can be used 
in any plant where liquids clear 
enough to provide a refractive index 
are produced or combined. It cov- 
ers the entire range from 1.32539 to 
1.54409, controlling to within three 
parts in the fifth decimal place. In 
operation, process liquid is pumped 
into a constant temperature bath 
surrounding the prism. <A sodium 
light behind the bath sends light 
through the liquid to the eyepiece 
and also to a photoelectric cell, whose 
responsive action actuates a record- 
ing pen and any subsequent air-oper- 
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ated control mechanisms. The bath 
has a range from 35 to 150° F., ac- 
curate within 0.02° F. The instrv- 
ment is constructed for flush mount. 
ing and is 19 in. deep, 34 in. high, 24 
in. wide. It was developed in con- 
junction with Dow Chemical Co. by 
Precision Scientific Co. 





15—Rapid Analytical Balance 


The “Speedigram” analytical bal- 
ance is said to permit untrained per- 
sonnel to achieve weighing times of 
less than two minutes, without the 
use of computations or interpolation 
It is expected to prove useful for 
weighing samples of volatile materi- 
als. The balance reads directly up 
to 100 grams without weights, but 
has an extra 100 gm. weight supplied 
Sensitivity is 0.05 mg. at full load 
Numerals appearing through _ the 
plate above the dials indicate the 
weights which will be deposited on 
the pan. Deposition is automatic 
when the beam is released, Voland 
& Sons, Inc. 
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RIE LLS Loe wengjihing... 


Note these features 
that appeal to the 
man on the job: 


sensi DOR hence! " 


No guess-work; markings 
clear and complete. 
















Precision quarter marks 















mean a lot to the welder. 

~ ' a 
on- 
by 
er oF Joe may not know much about the engineered strength of WeldELLS, or Extreme accuracy, uni- 
ff @ the metallurgical control, or the greater scope of the WeldELL line. How- Seraty entatetned. 
8 ever, it is plain enough that these considerations which mean so much to 
for | you begin to lose meaning unless Joe does his part of the job right. 
Jo ; That’s why we designed WeldELLS, not only for you, but also for Joe. 
be q That’s why Joe smiles: A good Welder like Joe takes extra pride in the kind 
ied a of job he can turn out when it’s made easy for him by these easily identified 
ad 4 fittings, with sized end tangents, cleanly machined bevels, precision quarter 
= 12 markings to speed lining up, accurate key dimensions, plus other con- 
za i veniences that are combined only in WeldELLS. 
tic 4 Yes, Joe does a better job with WeldELLS . . . and in the final analysis, 
- b your work rests on Joe’s work! 

Remember that the line which offers the most to both you and Joe, also 





contains the most complete range of sizes, thicknesses, and types of fittings, 
and in a complete range of materials, Convenient stocks are carried in all 
industrial centers. 





Cleanly machined bevels. 


DCRR Got ala 


TAYLOR 


Please send a copy of your new catalog 484 covering welding 
fittings and forged steel flanges. 





Name 


TAYLOR FORGE & PIPE WORKS General Offices & ! Positi 








Works: Chicago 90, Ill. (P.O. Box 485). Eastern Plant: Car- 
negie, Pa. Western Plant: Fontana, Calif. @ District Offices— 
New York: 50 Church Street @ Philadelphia: Broad Street 
Station Bldg. © Pittsburgh: First National Bank Bldg. ¢ 
Chicago District Sales: 208 S. LaSalle Street © Houston: City 
National Bank Bldg. @ Los Angeles: Subway Terminal Bldg. 


Company. a 








Street address 





City Zone State 
715-1149 Mail to Taylor Forge & Pipe Works, P.O. Box 485, Chicago 90, III. 
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Oil Resistant Rubber Parts 


e Featuring LONG LIFE and 
MINIMUM SWELL, gaskets, 
sleeves, washers, tubing, and ex- 
truded cross-sections now are 
available fabricated from new oil 
and gasoline—resistant rubber 
compounds. These compounds 
have been developed especially 
to resist the chemical action of 
petroleum products and their 
derivatives as well as industrial 
and commercial lubricants. 


The new compounds can be fabri- 
cated into precision parts intended 
for such applications as fuel lines, 
dust covers, filters, vibration 
dampeners, etc. 


STALWART Custom-Fab- 


ricated oil and gasoline— TALWART RU BB Ep 


resistant rubber parts can 

be supplied to meet S.A.E. 

or individual specifica- 
tions in the automotive, 
aviation, petroleum, elec- 
trical, chemical process- |< 
ing and many other | 
industries, 


WRITE FOR CATALOG 


THE STALWART RUBBER CO. 


11345 NORTHFIELD ROAD 
BEDFORD, OHIO 


CUSTOM RUBBER FABRICATORS 


Standard Test Wells 


Type 1-190 Series 
TRINITY Standard 
Test Well 


1-190 — 1” SPT-7/16" bore for etched stem, bi-metal 
test, or armor clad thermometers, or any primary ele- 
ment with diameter not over 0.427” 


T-191 — 3/4" SPT — 7/16” bore for same. 

T-192 — 1/2" SPT—7/16" “ “ 

Sizes: 2", 4", 6", 8”, 10”, 12”, 15" and 18” 
immersion length. Special orders up to 36” 
(T-190 and T-191 only). 


Wall thickness: 0.219” (T-190); 0.187“ (T-191); 
0.094” (T-192). 


Lagging extension available. 
Plug & Chain regularly furnished. 


* + * 





TRINITY manufactures all types of metal 
protecting wells for the primary detecting 
elements of all types of temperature indicat- 
ing, recording and controlling instruments 
for a wide range of industrial applications. 











SEND FOR your copy of new 
illustrated TRINITY catclog. 


“TRINITY EQUIPMENT 


ORPORATI1 


496 Westfield Ave.East, Roselle mack at 
THERMOWELLS and Other Specialties for the Process Industries 











| 
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What’s New! 





16—Water Treatment Valve 


The “Belco” 
Atomizing Valve, 
a proportioning 
type, has been 
developed for use 
on deaerat- 
ing heaters, vac- 
uum deaerators, 
and hot process 
water softeners. 
It is designed to 
provide a_ tan- 
gential spraying 
action and atom- 
ization of incom- 
ing water to 
droplet form. 
Tests have shown 
“zero” oxygen 
after atomization 
in a steam atmosphere without the 
use of reboilers or scrubbers. It has 
an external stem and is diaphragm 
operated, being actuated either by 
a float cage pilot or differential ori- 
fice. Sectional design permits in- 
creasing the capacity of existing 
equipment by adding more sections 
Liberal clearances and port openings 
eliminate any possibility of clogging 
due to turbid water supplies or scal- 
ing due to high bicarbonate hardness 
in the water supply. The valve is 
available in all capacity ranges up 
to 2000 gpm. Belco Industrial Equip- 
ment Division, Inc. 





17—Chemically Inert Packing 


“Chemlon,” an inert plastic pack- 
ing material effective up to 450° F. 
is available now in molded form in 
a variety of shapes. It was previous: 
ly furnished in braided packing. 
Molded forms now furnished include 
washers, bushings, rings, self sealing 
“Vv” cross-section rings, ring gaskets, 
and jacketed gaskets. It is not at 
tacked by any acids or alkalies, and 
is highly flexible. This is helpful in 
installing rings. When split, they 
can be twisted and placed directly 
on the shaft without removing the 
gland completely. The material als? 
has high insulation properties. Cram 
Packing Co. 
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18—Laboratory Extractor Des ! “4 nan d E n ca ineerin Gg 
We ccna ate Put EXTRA Value In 
pe ous laboratory sol- a 
ee eee «This KENNEDY VALVE 






































































































































































1 H tures of both sol- 
=e vent extraction and 1 
= fractional distilla- E, fl 
yf \ tion have been DY STANDARD BRONZE GATE eerie fo 
a 3 Q combined by use | KENNE . _Conserv atively oil 
+ td, of a column in | non-rising stem: 125 Steam, 1 175 Water, \ 
a ore | which mechanically | services up to 1 h 3” sizes availab e. 
‘ae agitated mixing | or Gas: y¥," throug 
r fe! sections are sepa- 
an | rated by packed | 
SI cient settling sections. | 
tS The height of the | 
column has no ef- | 
; fect on the extrac- | 
— pe tion stage efficien- | 
the we cy, and the effect 
has s of the diameter on | 
, the height of a the- ; 
> gery L ine stage in | WHEEL NUT, below hand- i” pe te sone _ 
eal. - . the column is no | wheel level toprevent burning I aaa —_— 
in- greater than the corresponding ef- | palm of hand on steam service. for non-slip, comfortable grip. 
ting fect on the height of a theoretical 
ons plate in a distilling system. Thus, | gLANp, bronze, self-center- asi 100F, bronne, heavy 
ngs plant scale processes are no longer | jng, extra-long to allow maxi- seer ennerenn pipe wrench 
ring limited to 5 or 6 theoretical stages: mum take-up on packing. pomrenment, extra threeds 
cal- 50 or 60, or more, are not only pos- provide increased packing 
1ess sible in one column, but have proved PACKING, molded, graphited adjustment. 
dias 7 bs gp agg pr aging The and lubricated asbestos, de- STUFFING BOX, bronze, un- 
up o wattle ne 7 aa t ” oat aie signed and proved to main- usually deep to provide tight- 
ail a em, ee We ° tain resilience and resist leak- ness without jamming pack- 








auxiliary equipment, available from 
stock, Larger pilot and plant scale 


units built to order. Otto H. York | 

Co., Inc. | STEM, bronze, high tensile 

| and torsional strength, 
‘ | non-rising for limited 

19—Safe Switch Box headroom, also ‘reduces 


wear on packing. 


ing. Can be repacked under 
pressure wide open. 


age for long periods. 

















BONNET, bronze, large hexes 
close to body increase rigidity, 










permit easier removal when 
clearances are close. } 


BODY, bronze, 
rugged construc- 
tion, straight pas- 
sageway mini- 









mizes flow resist- 
ance, disc clears 
passageway in full 
open position. 













An explosion proof switch box, de- 
signed for mercury tube switches, 
how is available and has been listed 





















DISC, bronze, simple, 












of by Underwriters’ Laboratories for bod ~ gnc oe 
. use in Class 1, Group D locations, in se stag “ a 
: ambient temperatures up to 155° F. tea 
o Body and cover are of cast alumi- 
ay hum. Provided with mounting flanges, " P 
. e 
“ the body measures approximately Write for Bulletin No. 102 BUY FROM YOUR LOCAL DISTRIBUTOR 
in 9% in. long by 5% in. deep. A thread- 
‘ ed hub accommodates a stainless steel 
ey 
om operating shaft for the mercury tube | VALVE MFG. CO. 
tly lect : a 1067 EAST WATER ST. 
he electrodes, All terminal connections | ELMIRA, NEW YORK 
« are accessible when cover is removed. 
“ A 1,-in. threaded outlet provides for | VALVES + PIPE FITTINGS + FIRE HYDRANTS 
Conduit connection. Shand & Jurs Co. | OFFICE-WAREHOUSES IN NEW YORK, CHICAGO, SAN FRANCISCO + SALES REPRESENTATIVES IN PRINCIPAL CITIES 
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36 YEARS... & 
PRECISION 
HIGH QUALITY 


ALLOY 




















“*REPRESENTATION IN PRINCIPAL CITIES"’ 
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What’s New! 





20—Explosion-Proof Sump Pump 


The fully en- 
closed, explosion- 
proof motor and 
switch on the new 
Penberthy Series 
MC sump pump 
have Underwriters’ 
approval for such 
hazardous loca- 
tions as gasoline, 
naphtha, alcohol, 
acetone, solvent 4 
vapors, natural 
gas, and various 
dusts. Motor lead 
connections follow 
requirements of 
the National Elec- 
trical Code. Pump 
has a nominal ca- 














for governing water level. 


2, 3, 4, 6, and 8 ft, 


Injector Co. 








21—Blueprint Cabinet 


e 















The “Draw-In-Dex” 


and torn edges. 


pacity of 4000 
gals./hr., and 23- 
ft. discharge head. 
Construction is copper and bronze 
throughout. Switch is controlled by 


copper float with an adjustable stop 
The pump 
is built in five lengths for depths of 
It is available 
from stock for 110 or 220 volt, 60 
cycle operations; other current char- 
acteristics can be supplied. Penberthy 


cabinet files 
| blueprints, drawings, photo blowups 
and the like, up to 48 x 72 in. in size, 
| without wrinkles, creases, or curled 
The cabinet, 4 ft. 
high x 2% ft. wide x 20 in. deep, 
accommodates up to 1000 prints. An 
index file locates desired drawings 
instantly. Any print can be removed 


— 


without disturbing the others. De. 
livery is said to be immediate. Price 
is $139.60, fob. New York City. Em. 
pire Development Corp. 





22—Intercom System 

“Chime-Matic” signalling, a part 
of a new intercom system, is said 
to simplify and speed up call-origi- 
nation. Pressing any button auto. 
matically announces the call at the 
station selected by a chime and a 
signal light. The caller does not 
have to press the talk bar, or an- 
nounce himself. The individual being 
called does not have to “match but- 
tons” with the station calling. Elec- 
tronic circuits minimize high and 
low frequency background noises and 
so-called key clicking. Design per- 
mits as many simultaneous conver- 
sations as there are pairs of stations, 
and also protects conversants from 
eavesdropping or cutting-in. Execu- 
tone, Inc. 





23—Pattern-Making Device 

The “SMW” Pattern Maker, a mod- 
ified, parallel-leg compass with an 
adjustable radius bar, has a scribe- 
leg which slides in a bearing on the 
radius bar to project desired shapes 
on any surface. It is said to reduce 
day-long jobs to a matter of minutes, 
and enable the average sheet-metal 
worker or welder to solve in a few 
moments most pattern problems en- 
countered in sheet metal work or 
pipe fitting. It is priced at $7.50, 
postpaid. E. A. Scott. 
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What's New! 
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24—Catalytic Gas Processes 

Three expanded ‘“‘Deoxo”’ processes 
for the catalytic purification, hydro- 
genation, and oxidation of gases have 
been 
newly developed Engelhard catalysts, 





introduced as the result of | 


which are said to last indefinitely. | 


The Model “M” Purifier provides for | 
the catalytic combination of oxygen | 
and carbon monoxide to form carbon | 
dioxide in gases not containing hy- | 


drogen. It may also be used for oxi- 


dation of CO to CO, in an H,-rich at- | 


mosphere, or for the oxidation of H, 
in oxygen gas. The second process, 
the Model “DM”, provides simultane- 
ous catalytic combination of CO plus 
H, to CO, plus water vapor. 


CO and H, with the Model “E” Deoxo 
Purifier. Baker and Co., Inc. 





Trade Literature 


25—Limited NPSH Pumps 

BJ “VMT” Pumps, Bulletin 49- 
6600; 
multi-stage centrifugal pumps de- 
signed for hot or cold, corrosive or 
non-corrosive liquids, where the net 
positive suction head is limited, in 
capacities to 1000 and 5000 gpm. 
Byron Jackson Co. 


26—Combustion Control 
“Robot-Eye” Combustion Control, 


Meth- | 
ane and water vapor are formed from | 


describes a line of vertical | 


Technical Bulletin No. 103; describes | 


the nature of “haze” 
a combustion index to actuate a con- 
trol system for industrial furnaces 
burning all types of hydrocarbon 


and its use as | 


fuels, together or separately. General | 


Power Plant Corp. 


27—Graphic Panel Components 

Pneumatic Force Balance for Mea- 
surement, Transmission, and Control, 
Bulletin 509; covers description of 
component instruments used in the 
new UOP-designed graphic panel for 
complete supervision of entire oil re- 
finery, including the ‘‘Nullmatic” con- 
troller, and the “M/P” control sta- 
tion. Moore Products Co. 


28—Threading Stainless Steel 





Don’t Fear the Threading of Stain- | 


less; a folder covering case studies, 
giving speeds, tool angles, coolants 
and other pertinent data on how to 
overcome the problem of poor threads 
in stainless steels; for example, in 
valve bodies, castings, and the like. 
Cooper Alloy Foundry Co. 


29—Refinery Pumps 
Pacific Multi-Stage Centrifugal 
Pumps, Types J, JH & M, Bulletin 





PETROLEUM PROCESSING, November, 1949 


. . - keep petroleum products clean 


and free of foreign matter 


The Sparkler horizontal plate method 
of filtration insures a firm, unbroken 
filter cake formed from diatomaceous 
earth or other filter media particularly 
suited to the liquid filtered. Such a fil- 
ter cake removes even microscopic par- 
ticles from any liquid ranging from 
light alcohols to heavy resin products. 


The petroleum refining and process- 
ing industry have available a filter in 
the Sparkler that solves many problems 
of keeping liquid petroleum products 
free from solids such as scale, rust, grit, 
and other foreign matter. 


Domes tic A uel Oil bulk plant operators can be sure of 


delivering clean clog-free fuel oil by filtering with Sparkler filters 


Sparkler filters are available in capacities from small pilot plant models to built-in 
production line units of 5000 gallons per hour. The services of our staff of engi- 
neers with over a quarter of a century experience in solving filtration problems is 
available. Your problems will receive persona! attention and individual analysis. 


Write Mr. W. J. eeena Sec’y & Treas. 


"SPARK LER MANUFA‘ CT 


URING COMPANY, Mundelein, Mlinois. 








BARRETT FILLING & CRIMPING MACHINES 


e Handles grease and viscous fluids e 








speed packaging... 


save manpower! 


This portable, air-operated installation enables a two-man crew 
to fill, seal and stamp, ready for shipment, up to 15 five-gallon 
(35-lb.) containers per minute. No electrical connections required. 


standard containers e 


Precision-machined for trouble-free, long-life operation e 


leading oil companies 


1929 


Miller St. 


Capacities: 5-lb. to 100-lb. 


Custom-built to fit user’s individual needs e 


Used by 


Satisfaction guaranteed. 


SEND FOR COMPLETE INFORMATION TODAY 
BARRETT MANUFACTURING COMPANY 


P.O. Box 8096 


Texas 


Houston, 






















Installation and maintenance are easy — even in the tight places 


commonly 
when you 


encountered in refinery and petroleum processing pipe lines — 
use Badger Packless Corrugated Expansion Joints. Thanks to 


thoughtful designing, the outside diameter of any Badger Joint is about 
the same as an ordinary flange . . . installation is as easy as bolting in a 
new pipe section . . . space requirements are cut to a minimum. 


And here are other features equally important to you: 


Flexible . . . quick response to heat expansion cuts strain on 
adjacent fittings and equipment. 


Packless . . . single tube construction provides pressure-tight 
joint without packing. 


Fabricated from stainless steel or alloys . .. joints withstand 
the high temperatures and corrosion encountered in oil refineries 
and other petroleum processing plants. 


Controlled Heat Treating . . . assures corrosion-resisting qual- 
ities for long life. 


Special forming methods . . . no danger of structure-weakening 
stresses. 


Directed flexing rings . . . to equalize stresses between and 
within corrugations. 


These features are important in any pipe line job . .. you can get them 
all only by specifying Badger Expansion Joints. 





COLD 





HEATED 


Write today for Bulletin 100 (self-equalizing type) 
or Bulletin 200 (non-equalizing type). 


EXCLUSIVE 
all-curve corrugations 


Although free to traverse 
axially, Bodger Expansion 
Joints are constructed so that 
the Directed Flexing Equalizing 
Rings assure an even distribu- 
tion of stresses whether caused 
by temperature, pressure or 
movement . . . there's no 
excessive strain at any point. 


B aa re | g e ¥ MANUFACTURING COMPANY 


230-260 BENT STREET * CAMBRIDGE 41, MASS. 


1274 


equalize stresses — 


| 
| 


| 
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112, and Single Stage Double Suction 
Impeller Volute Types D, DC, DH, 
Bulletin 107; covering lines of pumps 
in capacity range of 50 to 3000 gpm. 
in the multi-stage design and 50 to 
12,000 in the single stage type. Pa. 
cific Pumps, Inc. 






30—Instrument Valves 

Edward Forged Steel Instruinent 
Valves, Bulletin 491; comprises di. 
mensions, weights, prices and oper- 
ating data on a line of valves for in- 
strument, and other small lines, with 
a rating of 6000 psi. WOG. at 100° F 
or 1500 psi. SP. at 1000° F. Ea- 
ward Valves, Inc. 





31—Water Treatment 

Corrosion Inhibition in Recirculat- 
ing Water Systems, eight page re- 
print of an article covering 1) anodic 
polarization, 2) cathodic polarization, 
3) preventing harmful deposits, 4) 
removal of corrosive constituents, 
and 5) adjusting the pH; includes 
latest experimental data on inhibitive 
action of various chromate concen- 
trations, Mutual Chemical Co. of 
America. 












32—Float Valve Prices 

Keckley Float Valves; a four-page 
folder covering direct acting and pilot 
control, single seated and double 
seated float valves in globe and angle 
patterns, from % to 12 in.; giving 
prices, shipping weights, etc. O. C. 
Keckley Co. 











33—Processing Equipment 

BS&B in the Refining Industry; a 
20-page catalog on heaters, separa- 
tors, scrubbers, dehydrators, chemi- 
cal feeders, and also safety heads, 
relief valves, blow cases, mufflers, 
pipe half soles, and special fabrica- 
tion; with charts giving capacities 
and specifications. Black, Sivalls and 
Bryson, Inc. 












34—Stainless Steel Centrifugals 

Goulds Stainless Steel Centrifugal 
Pumps, Bulletin 725.3; eight pages of 
specifications, drawings, and perti- 
nent data on new line of stainless 
steel centrifugals with capacities up 
to 750 gpm., and heads up to 180 ft. 
Goulds Pumps, Inc. 


35—Thermowelds 

Trinity Thermowells and Other 
Specialties for the Process Industries, 
Catalog No. 200; a 44-page booklet 
of detail drawings, specifications, 
etc. on line of thermowells; including 
a number of special metal coverings 
—tantalum, Colmonoy, lead, and 
Stellite—for special requirements. 
Trinity Equipment Corp. 













































What’s New! 





36—Cooling Tower Maintenance 

A Blueprint for Operating and 
Maintaining Mechanical Draft Cool- 
ing Towers, a 16-page booklet, with 
drawings, charts, and graphs, giving 
the procedure for 1) putting the 
tower into service, 2) inspection, 3) 
lubrication, 4) checking efficiency, 
and 5) partial or total shutdown. C. 
H. Wheeler Mfg. Co. 


37—Corrosion Protection 


‘Corrosion Service Piping, Bulletin 
485; 32 pages of economics, stan- 
dards, welding and technical data, 
design hints, and dimensional infor- 
mation on stainless and nickel alloy 
fittings, flanges, and piping; prepared 
with ASA Standard B36.19-49 as its 
basis and including explanation of 
this newly adopted American Stan- 
dard. Taylor Forge & Pipe Works, 
Inc. 


38—Hydrocarbon Price List 


Price List No. 8, Oct. 1, 1949, 12- 
page booklet covering paraffins, 
cycloparaffins, olefins, cyloolefins, 
aromatics, available in four grades— 
research, pure, technical, and com- 
mercial, including prices, containers, 
shipping data, sales conditions. Phil- 
lips Petroleum Co. 


39—Processing Equipment 


Patterson Chemical and Processing 
Equipment, Publication CEC-49; a 36- 
page illustrated booklet lists all proc- 
ess equipment in the line, such as 
heat exchangers, hydrogenation, gas 
absorbing, mixing, and many other 
type units. Patterson Foundry & 
Machine Co. 


40—Stockroom Shelving 


Shelving — Rotating and Straight: 
Folder J-213: describes a line of steel 
Shelvin g units in conventional 
straight design and also rotating 
units, including suggested efficient 
layouts. Frick-Gallagher Mfg. Co. 





For Your Convenience 


Business reply cards are in- 
cluded in this issue of PETROL- 
EUM PROCESSING to _ assist 
you in obtaining more informa- 
tion on any items reviewed in 
“What’s New!” You'll find 
them facing page 1265. Just 
circle the numbers correspond- 
ing to the numbers on the items 
you’re interested in, fill in the 
bottom of the card, and drop it 
in the mail. No postage re- 
quired. 
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BUY. 
Gut Heat Enpurinc Castines 


to 


DEFINITE jae) SPECIFICATIONS 


This Will Assure 
Uniform Quality and Service 





STANDARD SPECIFICATION NO. 10-38 


Heat Enduring Castings 
For Industrial Furnace Construction 
Grade "F" 


CHEMICAL COMPOSITION: 


(a) The castings shall conform to the following requirements 
as to chemical composition: 
GRADE “‘F”’ 
Chee, 006 GE: 6k eek Serene: Be 
Nickel, per cent 10.0-12.0 
Manganese, per cent 0.50-1.25 
ee re 
Sulphur, maximum per cent Soe ala ao arate ae a 0.05 
Phosphorus, maximum per cent ... ne 0.05 
MN i ic eae . Within limits ‘of Paragraph 4 (c) 
(b) The chemical limits fee all other added alloying elements, 
such as molybdenum, titanium and nitrogen, shall be specified 
by the manufacturer. The material shall conform therewith. 


CREEP STRESS AND CERTIFICATE: 


(a) The indicated creep rate of the material shall not exceed 
1% in 10,000 hours when stressed by a tensile load not less 
than the following: 
STRESS PER SQ. IN. 
TEMP, °F. 1% CREEP IN 10,000 HOURS 
GRADE “‘F” 

1400° 4200# 

1500° 3700# 

1600° 32004 

1700° 26007 

1800° 1950# 
(b) Manufacturer shall submit standard creep data and resid- 
ual physical properties made on material of his own manu- 
facture and certified by an ACCREDITED LABORATORY. 
The chemical analysis of the creep test specimens shall be re- 
ported, including nitrogen content and any other special alloy- 
ing elements. 


TENSION TEST FOR DUCTILITY AFTER HEATING: 


(a) Each heat shall conform to the following requirements as 
to tensile properties after the specimen has been subjected to 
a temperature of 1400° F. for 24 hours and furnace cooled to 
400° F. Test shall be made at room temperature. 


GRADE “‘F"’ 
Tensile Strength, min.Ib./sq.in. ...................80,000 
Yield Strength, min.Ib./sq.in. —— 
Elongation in 2”, min. per cent 





Copy of complete specification will be mailed upon request 


THE CALORIZING COMPANY 


HEAT ENDURING AND CORROSION RESISTING METALS. 
CALITE ALLOY CASTINGS — CALORIZED STEELS. 


WILKINSBURG STATION PITTSBURGH 21, PA. 
1275 














A representative refinery had a double water problem— 
the conditioning of oily waste water for disposal, and the 
clarification and softening of a droughty, turbid, hard 
river water for make-up. In addition, it was also impor- 
tant to eliminate bacteria and algae growths from the 
water. 


An installation of Graver Reactivators and filters now 
clarifies the waste water and produces an effluent which 
can be reused in the plant. The requirement for the 
droughty river water has been reduced to a minimum and 
clarified waste water discharged into the river produces 
virtually no pollution. The Reactivators clarify and 
soften the water by the sludge recirculation and floccu- 
lation principles at a cost of a few cents per thousand 
gallons of water for chemicals, and the installation is 
compactly arranged so as to be conveniently operated by 
only one operator per shift. All of the softening and 
filtering equipment, including the tanks, was specially 
designed, manufactured, and erected by GRAVER, pro- 
viding a single responsibility for the entire job. 


Write for bulletin describing the GRAVER Reactivator 


in detail and explaining its many superior features. 





CHICAGO e 


GRAVER SERVICE INCLUDES 


Chemical analysis, design, manufacture, as- 
sembly and erection of all equipment and ac- 
cessories for every water treatment and liquid 
conditioning requirement . . . a complete, in- 
dividualized service and a single responsibility 
for each installation. 


GRAVER PROCESSES INCLUDE 
For Water Conditioning: 


Removal of Dissolved Impurities . . . hardness, 
electrolytes, iron, manganese, silica, etc. 
Removal of Suspended Impurities . . . turbid- 
ity, color, organic matter, odor, taste, etc. 
Removal of Dissolved Gases . . . oxygen, carbon 
dioxide, hydrogen sulfide, ammonia, etc. 


For Liquid Processing: 


Removal of suspended or precipitated impuri- 
ties from fruit juices and chemical solutions 
Recovery of valuable substances from waste or 
by-product solutions or suspensions 

Removal of objectionable impurities from 


wastes 


GRAVER PRODUCTS INCLUDE 


Hot Process Softeners 

Zeolite Softeners 
Demineralizers 

Deaerating Heaters 

Degasifiers 

Clarifiers 

Filters 

Chemical Feeders 

Silica Removal Equipment 
Continuous Blow-down Systems 


_GRAVER WATER CONDITIONING CO. 


216 West 14th Street, NEW YORK 11, N. Y. 


PHILADELPHIA e CLEVELAND 


| 


j 
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QUESTIONS and ANSWERS 





Gasoline and Cycling Plant Operation 


Guarding from Explosions 
In Air Starting Systems 


Are explosions in air starting 

systems peculiar to certain de- 

signs or modes of operation and 

are there any recommendations 
to minimize this hazard? 


The Natural Gasoline Assn. of 
America recently sent out question- 
naires to survey this problem which 
has plagued the industry for many 
years. The explosions usually occur 
at the time of or immediately follow- 
ing the use of. compressed air to 
“roll” the engine. 

A total of 15 companies responded, 
representing operating experience 
ranging from two to 30 years. Ten 
companies reported explosions. It is 
difficult to point out any one type of 
starting air compressor as being en- 
tirely safe, since within these com- 
panies are represented practically 
every make and type that has been 
or presently is on the market, and 
the five who did not experience ex- 
plosions in general have the same 
variety of equipment. 

Operating practice appears to be 
a more important contributory factor 
in causing explosions in air starting 
systems than does compressor design, 
although certain designs naturally 
are better suited to preferred safe 
practices. 


Use of a non-combustible lubricant 
or a minimum quantity of lubricat- 
ing oil is clearly associated with the 
least incidence of explosions. Mini- 
mum discharge temperature of com- 
pressed air decreases the possibility 
of an explosive mixture with over- 
heated lube oil. Obviously, a high- 
flash, stable oil is to be preferred 
for this application. 


An important part of compressed 
air systems is the air receiver. In ad- 
dition to furnishing reserve air ca- 
pacity, the air receiver functions to 
dampen pulsations created by inter- 
mittent compressor discharge, per- 
mits settling out of condensate and 
foreign particles in the compressed 
air and provides additional air cool- 
ing. To best satisfy these latter func- 
tions, the air should pass through 
the receivers, entering the side and 
leaving through a top connection. The 
Purpose of this type of installation 
is to insure scrubbing and removal of 
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Conducted by DAVE THORNTON 





The Question and Answer 
Editor this month takes the 
reader along with him to a 
gasoline plant operator’s tech- 
nical session, the Southern Re- 
gional Meeting of the Natural 
Gasoline Assn. of America, at 
Tyler, Texas, Oct. 14. Most of 
the papers were highly practical 
in nature and the information 
they contained is presented here 
in the form of answers to perti- 
nent questions. Additional ones 
will appear next month. 

As always, questions from 
readers are invited, pertaining to 
the above or other problems in 
gasoline plant operation. 











any oil or water which may pass 
from the compressor. The aftercool- 
ers and air receivers should have 
drains permitting removal of any 
excess oil or water at least once 
every eight hours. The water carried 
over is distilled and quite corrosive. 

The air suction to the starting air 
compressor should be taken from 
outside of the building at roof height 
and located to minimize the possi- 
bility of any volatile hydrocarbons 
being introduced into the air system. 

Filters on the air suction line are 
necessary to keep foreign material 
out of the air system. Where oil 
bath filters are used, the job of 
maintaining and refilling them 


should not be treated too lightly as 
serious trouble could ensue if oil 
from the filter is drawn into the air 
system. The use of the dry type fil- 
ter would eliminate this hazard. 

Information furnished in reply to 
the questionnaire and reports from 
other sources indicate the presence of 
oil and carbon (possibly active) in 
compressed air systems. There can 
be little dispute that the presence of 
such combustible material in a com- 
pressed air system presents a poten- 
tial hazard. At frequent, regular in- 
tervals it would be good practice to 
remove all such deposits. 

I believe in a number of cases 
that companies which employ the 
use of splash lubricated air compres- 
sors have failed to provide compres- 
sors of adequate size, with the re- 
sult they are forced to run almost 
continuously. As a result, the com- 
pressor operates at higher tempera- 
tures causing carboned piston rings 
and excessive oil consumption. With 
such continuous operation, proper 
maintenance often is delayed for long 
periods. A standby air compressor 
would make it possible for the regu- 
lar compressor to be shut down for 
required inspection and maintenance. 

The use of soap as a lubricant, 
based on the questionnaire, seems 
to be the best answer for those who 
desire safe, economical and continued 
operation. Five companies who have 
used or presently are using soap as 
a lubricant in their starting air com- 
pressors have never experienced an 
explosion while using soap _ exclu- 
sively. 

Soap lubrication apparently has 





Clark Bros. Co., Inc., Olean, N. Y. 


troleum Co., Bartlesville. 


lator Co., Dallas. 





Papers Presented at Tyler Meeting 


Following are the papers presented at the Southern Regional Meet- 
ing of the N.G.A.A., at Tyler, Oct. 14: 
“Gas Compressor Lubrication,’ F. M. McNall and E. H. Flaherty, 


“Explosions in Air Starting Systems,” Paul Lindeman, Phillips Pe- 


“Corrosion Problems in Gas Plant and Cycling Operations,” J. H. 
Nashke, Gas Division, Humble Oil & Refining Co., Houston. 

“Operation and Maintenance of Cooling Towers,” Neal B, LauBach, 
Cooling Tower Division, Hudson Engineering Co., Houston. 

“Some Practical Considerations in Gasoline Plant Instrumentation,” 
C. F. Woods, Brown Instruments Division, Minneapolis-Honeywell Regu- 


“The Relationship of Personnel to Plant Efficiency,” M. V. Cousins, 
United Gas Pipe Line Co., Shreveport, La. 







































R-C Centrifugal Blower, 
type OIB, in foundry | 
service. Capacity 6,000 | 
CFM, at 21 ox. pressure. 
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If you are in doubt about whether Centrifugal or Rotary Posi- 








tive units will do the best job of handling cupola air on any 








specific application, you can obtain an unbiased answer from 
R-C dual-ability. 


Because we build both types, in wide ranges of sizes and 




















designs, we can make sound comparisons and can recommend 








without prejudice the units whose capacities, pressures, drives 








and other characteristics deliver the best performance. : 





Only Roots-Connersville gives you this dual choice. It comes 








from 95 years of designing and building gas and air handling 








equipment, exclusively. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 
909 Texas Avenue, Connersville, Indiana 


HooTs-[ONNERSVILLE 


BLOWERS + EXHAUSTERS + BOOSTERS - LIQUID AND VACUUM PUMPS + METERS « INERT GAS GENERATORS 





























* * ONE OF THE DRESSER INDUSTRIES * ‘ 
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Questions and Answers 





given some plant operators a lot of 
trouble due to the caking action 
which the soap has on the working 
parts of a comperssor. It is quite 
possible this caking is due to using 
too much lubrication. Due to the cor- 
rosive action of distilled water, it is 
absolutely necessary that neither the 
lubricator parts or lines be made of 
brass. Liquid sight feeds on forced 
feed lubricators should not be used 
with soap since there is no way of 
determining the amount of lubrica- 
tion pumped to individual compres- 
sor cylinders. 

One company reported that one of 
its plants has been using soap for 
20 years and has never experienced 
any lubrication problems, but in an- 
other plant with identically the same 
type of equipment, the operators 
have yet to obtain satisfactory re- 
sults on soap lubrication. One prob- 
able reason for unsatisfactory expe- 
rience with soap lubrication is the 
use of improper soap-water ratios. 

While results are not absolutely 
conclusive, all information at hand 
appears to favor the use of non-com- 
bustible lubricant in starting air 
compressors as the most important 
factor in eliminating starting air 
system explosions. Continued effort 
in the development and use of such 
lubricants is necessary. 

Little faith is placed in the use of 
rupture discs on air line headers. 
This attitude is possibly justified 
since the disruptive violence of the 
usual explosion is so great that the 
energy cannot be adequately dissi- 
pated by this means. Eleven compa- 
nies do not have them. Of the four 
which do, cone cites a case where 4 
rupture disc possibly averted an ex- 
plosion because it ruptured at a pres- 
sure higher than normally carried in 
the header and carbon was noted 
both on the pressure side of the disc 
and the top flange which held it in 
place. Another believes they always 
have prevented air line failures.— 
Paul Lindeman, Phillips Petroleum 
Co., Bartlesville, Okla. 


Check Cooling Tower 
Performance Yearly 


How are performance checks on 
cooling towers made and how 
often should they be made? 

The piant operatcr will find it par- 
ticularly beneficial to run perform- 
ance checks at least once a year to 
determine if the cooling tower effi- 
ciency equals the showing made on 
the customary acceptance tests when 
the tower was new. A well designed 
and built tower should perform like 
new for several years. 

The operator should be familiar 
with the design specifications fur- 
nished by the manufacturer. Also he 
should have a set of performance 
curves showing performance at other 
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These Meters Had To Be 
ACCURATE — FLEXIBLE = RUGGED 


One hundred twenty one Republic Pneumatic 
Transmitters are measuring the flow and level 
of various acids in a large chemical processing 
plant, a section of which is pictured above. 
These transmitters have a guaranteed accuracy 
of within 44 of 1% of the transmitter range. 
By making a few minor adjustments or substi- 
tuting a few small parts, their operation can be 
easily changed to any desired range between a 
minimum of 0—0.6” of water to a maximum of 
0—704” of water. Their construction is more 
like that of a precision machine than of the 
sensitive instrument they are. It is for these 
teasons that Republic Pneumatic Transmitters, 
even though comparatively new, have already 


been specified and installed on over 2500 in- 
dustrial metering applications. 

Republic Pnuematic Transmitters are available 
for measuring flow, liquid level, pressure or 
liquid density of a wide range of fluids. They 
employ the force-balance principle to convert 
these process variables into air pressures which 
vary proportionally. These air pressures become 
direct measurements and can be conducted to 
reading instruments or used as the measuring 
impulse for the actuation of an automatic 
controller. 

Data Book No. 1001 contains complete details 
on the construction and operation of Republic 
Transmitters. Write for your copy today. 


REPUBLIC FLOW METERS CO. 


2240 Diversey Parkway, Chicago 47, illinois 
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Questions and Answers 





than design conditions, since it is un- 
usual for all test conditions to ex- 
actly equal those specified by the 
builder. 

Test procedure is described in de- 
tail in the ASME Power Code. Es- 
sentially it consists of obtaining in- 
let and outlet water temperatures, 
air wet and dry bulb temperatures 
at frequent intervals during constant 
weather conditions. Heat load and 
water circulation rate should be kept 
constant. 

The inlet and outlet water tem- 
peratures are easily determined with 
mercury thermometers having an ac- 





Precision--Dow Dual 





curacy of +0.1° F. It has been 
found that the most constant atmos- 
pheric conditions prevail when the 
weather is clear, there are no clouds 
at low elevation and wind velocity is 
below 5 mph. 

The wet bulb temperature is not 
so simply determined. It requires 
some practice to use a sling psy- 
chrometer, although it is the most 
convenient instrument. For most ac- 
curate results a special set-up with 
thermometer, wick and fan is rec- 
ommended. 


It is suggested that performance — 


test conditions conform as closely as 


Recordomatic Titrometer 


This apparatus will pay for itself within six 
months by providing: 1, Automatic control 
of reagent feeding and; 2, Automatic plot- 
ting of titration curves. And, apparatus has 
two complete titration set-ups. 

This Titrometer is used for research, plant 
control, production control, in petroleum and 
chemical technology. Get all the facts by 
requesting your copy of Bulletin 640-A2. 


<<Z CLIP AND FILE THIS LISTING FOR EASY REFERENCE 





Used to control the produc- 
tion of sulfur compounds, 
penicillin, chocolate, bak- 
ing mixes, vegetable oils, 
soaps, fine chemicals, sol- 
vents and pharmaceutical 
products. Can also be used 
for the study of dissociation 
constants of acids and bases, 
relative strengths of oxidiz- 
ing and reducing agents, 
etc. *Bulletin 640-A2 has 
the whole story. Request 
your copy. 





Precision Scientific Company 





3737 W. CORTLAND ST...CHICAGO 47, ILL. U.S.A. 
~ Scientific Research G Pioduction Control Apparatus 


OFFICES IN CHICAGO, NEW YORK, PHILADELPHIA AND SAN FRANCISCO 
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possible to design conditions. Since 
most cooling towers are designed for 
extreme summer weather it is pre- 
ferable to run performance tests dur- 
ing this period—Neal B. LauBach, 
Cooling Tower Division, Hudson En- 
gineering Co., Houston. 


Corrosion Problems in 
Plant Utility Equipment 


What measures are suggested to 
prevent corrosion in steam and 
water piping, fittings, vessels and 
exchangers? 


Boiler corrosion, whether the equip-’ 
ment is water- or fire-tube units, is 
dependent upon properly conditioned 
water. Deaeration of feedwater is 
paramount, because oxygen will 
cause rapid failure of boiler tubing, 
especially in water tube types, and 
generally in those tubes dropping out 
of the main steam drum. Where de- 
aeration facilities are limited, the 
use of an antioxidant, such as sodium 
sulfite, is recommended. 

Corrosion in condensate piping is 
common in varying degree to all in- 
stallations and is proportional to the 
carbon dioxide present in the steam, 
evolving from the water by decompo- 
sition of bicarbonates. The quantity 
of raw water makeup, its composi- 
tion and feedwater preparation are 
the contributing factors. 

Feedwater treatment will reduce 
boiler and condensate piping corro- 
sion, although some will be present 
in every system. Neutralizing agents 
may be helpful. A 60% solution of 
cyclohexylamine in water is one 
which is practical when a large per- 
centage of condensate is returned, as 
it vaporizes in the boiler and con- 
denses with the steam. Treatment of 
feedwater to prevent scaling and cor- 
rosion is a specialized subject be- 
yond the scope of this discussion. 

Return of steam condensate is eco- 
nomical where make-up water is 
searce or treating costs high. Basi- 
cally a dual return system is required. 
Clean condensate from _ preheaters 
and reboilers generally requires only 
deaeration. Dirty condensate from re- 
ciprocating pumps and still dehydrat- 
ing trays must be separated from oil. 
A mixed condensate return, without 
oil separation and deaeration, will 
promote corrosion and boiler tube 
failures. 

Preheaters, usually condensing 
steam on the shell side of tubular 
units with constant withdrawal of 
condensate, often are operated with 
conventional bucket-type steam traps. 
This is not desirable if faulty trap 
operation permits the condensate 
level to partially submerge the tub- 
ing. Corrosion of tubing and the in- 
terior shell wall will prevail from the 
carbonic acid, predominantly at 
steam and condensate interface. 

If such failures are being experi 
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It’s easier to rotate 
a lubricated plug 
than to force a wedge 


Nordstrom valve action gives a velvet glide 
to the ever-seated plug. The valve opens 
easily; it closes securely. ‘‘Sealdport’’ lubri- 
cation replaces manual effort. 





Keep Upkeep Down 








— rot 
ant 


semanas ON 


Important! 
USE THE CORRECT VALVE LUBRICANT 


Your Nordstrom valves will give the best 
service and performance by use of genuine 
Nordcoseal lubricants. They are com- 
pounded, tested and perfected to meet spe- 
cific service requirements. 


Use only genuine Nordcoseal lubricants 








Prevent costly shutdowns 
due to valve failures 


—SPECIFY NORDSTROMS 


Plants keyed to high efficiency, with investment of millions 
of dollars, must have the best valve protection. For instance, 
overhead and operation of a $5,000,000 plant can easily 
run $5000 per day—$200 per hour. Merely a 4-hour shut- 
down due to a valve failure can cost $800 or more plus 
valve replacement. But when your plant lines are controlled 
with Nordstrom lubricated valves, you avoid the hazard of 
valve failure and the cost of frequent replacement. Invest- 
ment-wise, Nordstroms cost less than any other valves in 


terms of service and longer life. 


LUBRICATED VALVES 





KEEP UPKEEP DOWN 


Use only genuine 
Nordcoseal lubricants 


NORDSTROM VALVE DIVISION 


Rockwell Manufacturing Co. 
400 N. Lexington Ave., Pittsburgh 8, Pa. 


Sales Offices in principal cities. Export: Rockwell Internationa 
Corporation, 7701 Empire State Bldg., New York 1, N. Y 





Questions and Answers 





—_— 


enced. positive draining is recom- 
mended by utilizing a condensate ac- 
wmulator or pot external to and lo- 
cated below the preheater. The ac- 
qmulator should be equipped with 
fiquid-level sight-gauge glasses and 
a liquid level float cage controlling 
flow through a motor valve in the 
condensate piping leaving the pot. 
The pH value of cooling water is 
gsmetimes considered a guide to 
whether corrosion will or will not oc- 
cr, the prevailing thought being 
that neutral or basic water is cor- 
rosion-free. This is not true for, with 
abundant oxygen invariably - present, 
dectrochemical attack will proceed 
at pH values ranging from 7 to 13 
and the corrosion products may build 
up to restrict fluid flow 

Water treatment for corrosion con- 
trol will vary from plant to plant, 
but the use of a good algicide, con- 
trolled pH, injection of a protective 
film-forming agent where necessary 
and a suitable makeup water will 
help insure satisfactory operation. 


Recommended control includes sof- 
tening makeup water to 6-7 gr. per 
gal.; blowdown to keep alkalinity be- 
lw 100 ppm. of free carbonate; 
treating with a sequestering agent 
such as sodium hexametaphosphate 
to maintain 2-3 ppm. of phosphate 
as a scale inhibitor; adding sulfuric 
acid as required to maintain desired 
pH, and algae control with liquid 
chlorine, copper sulfate stabilized 
with citric acid, Santobrite, or others. 


Sodium dichromate often is used as 
corrosion inhibitor but if purge water 
may be drunk by stock or animals it 
should not be used because of its 
toxic effect. A thin layer of carbon- 
ate scale in cooling equipment is a 
good shielding agent against water- 
side corrosion. Sodium hexameta- 
phosphate to prevent excessive scal- 
ing is popular but dosage must be 
carefully checked and controlled.— 
John H. Nashke, Gas Division, Hum- 
ble Oil & Refining Co., Houston. 


High Flash Oils Not Required 
for Compressor Lubrication 


Should high flash oils be used 
for cylinder lubrication in air 
compressors to avoid an explo- 
sion hazard? 


Operators defeat their purpose by 
specifying a high flash oil for air 
compressor operation, according to a 
widely advanced theory which holds 
this is not necessary even though the 
sa8 discharge temperature may be 
high. The flash point increases with 
mcreasing pressure and, even if the 
sas discharge temperature equals or 
*xceeds the oil’s flash at that pres- 
sure, auto-ignition would not result 
decatise the oil will not burn unless 
ontacted with a flame. 


Hi.h flash oils are necessarily par- 
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affinic and tend to form a hard car- 
bon residue when in contact with 
hot metal surfaces, such as valve 
discs, also cylinder walls and packing 
when the compressor is in poor me- 
chanical condition, When carbon de- 
posits on a valve disc it is likely to 
hold it open, thereby permitting dis- 
charge air to recycle and thus build 
up a high temperature. This can 
cause any carbon deposit to glow, 
resulting in fire and explosion should 
the glowing particles contact oil some 
place in the discharge line. 
Naphthenic base oils have lower 


flash points than paraffinic oils, are 
characterized by a lesser degree of 
carbon deposits and the carbon is of 
a softer nature which does not leave 
a hard formation on the heated area 
with which it is in contact. These 
oils vaporize at the compressor cyl- 
inder operating temperature and much 
goes off as a vapor. The remaining 
carbon is soft and fluffy, therefore 
tending to travel along the air stream 
rather than build up detrimental de- 
posits under the valve discs.—F. M. 
McNall and E. H. Flaherty, Clark 
Bros. Co., Inc., Olean, N. Y, 
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FOR TEMPERATURE INDICATION 


V 4 


Model G Indicating Ther- 
mometer. At left is flush 
mounting type with cap- 
illary tubing for remote 
reading. At right, rigid 
stem for direct mount- 
ing. Priced from $18. 


Auto-Lite Thermometers are designed to give you the 
broadest selection for your needs: Priced low and pre- 


. hee : 


*% 


cision-made for accuracy, these instruments point the 
way to uniformity in processing and help to prevent 
waste. Mail coupon for catalog showing the many 


styles and types available. 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 
TOLEDO 1, OHIO 
NEW YORK + CHICAGO + SARNIA, ONTARIO 


THE ELECTRIC AUTO-LITE CO., Instrument and Gauge Division, Toledo |, Ohio 
Please send your illustrated catalog, describing the various styles and types 
of Auto-Lite Indicating & Recording Thermometers. 


NAME..... 
COMPANY 
ADDRESS......... 


(Indicate purpose for which thermometers are required.) 
— a a a a ee 
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ov Manimum Economy... 


Choose One of These 3 Du Pont 


Gasoline Antioxidants... Nos. 5, 6 or 22 


and 10 mg. copper dish gum, Antioxidant No. 6 
proved most economical, although No. 5 gave 


In many cases it is possible to effect considerable 
saving in costs through the selection of the 
the best induction period response. Wherever 
copper dish gum is of importance, Antioxidant 
No. 6 is usually the most economical. An added 


proper gasoline antioxidant. Various gasolines 
will have different antioxidant responses. Simi- 
larly, different quality requirements may de- 
mand considerable difference in antioxidant feature of Antioxidant No. 22 is its very low 
characteristics. To meet these variable demands water solubility. Where water extraction by 
and to provide you with the most economical tank bottoms or in pipe lines, or extraction by 
method of controlling oxidation, Du Pont offers caustic washing is a problem, Antioxidant No. 
3 gasoline antioxidants—No’s. 5, 6, and 22 — 22 may be the answer. Whatever the Antioxi- 
from which the most effective can be selected. dant treating problem—for maximum economy 
and maximum effectiveness — choose one of 
these 3 Du Pont Gasoline Antioxidants. 


For complete information,or for samples,ask 


As shown in the charts on the opposite page, 





Antioxidant No. 22 proved most effective in 
Stock A, Antioxidant No. 5 in Stock B. With 
gasoline C,in meeting this refiner’s combined 





your Du Pont representative or contact your 


specifications of 240 minute induction period nearest District Office. 




















rie DU PONT ANTIOXIDANT NO. 5—is a solution containing Concentration of Antioxidant* required to P 
50% Normal-buty!-para-aminophenol, 30% Anhydrous iso- meet refiner’s specification indicated below. : 
propanol, and 20% Anhydrous methanol. 3 

Gasoline C 240” 10 mg. Combined Ind. c 
See Curve Induction Copper Per. and Copper : 
At Right Period Dish Gum Dish Gum : 

Re DU PONT ANTIOXIDANT NO. 6—is a solution containing ; 
50% Iso-butyl-para-aminophenol, 30% Anhydrous iso-pro- Antioxidant No. 5 | 0.0012% | 0.0021% | 0.0021% 
panol, and 20% Anhydrous methanol. 

Antioxidant No. 6 | 0.0014% | 0.0009% | 0.0014% 
By DU PONT ANTIOXIDANT NO. 22—is o commercial grade Antioxidant No. 22 | 0.0018% | 0.0027% | 0.0027% : 
of N:N’ dise¢ondary butyl-para-phenylene-diamine containing Pea: 
Active ingredient basis 
no solvents... 
“a. 
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BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


District Offices: WILMINGTON, DEL. * CHICAGO, ILL. * TULSA, OKLA. * HOUSTON, TEXAS * LOS ANGELES, CALIF. 
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~ ANTIOXIDANT NO. 22 


T NO. 5 =———ANTIOXIDANT NO. 22 
—— ANTIOXIDAN 5 


—— ANTIOXIDANT NO. 5 
t > T + 


ro 


8 


4—4— 4- ++ 


te - 


== 


8 
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DU PONT 


E. 1. DUPONT DENEMOURS & CO., (INC.) 
Petroleum Chemicals Division * Wilmington 98, Delaware 


District Laboratories: WILMINGTON, DEL. * CHICAGO, ILL. * TULSA, OKLA. * HOUSTON, TEXAS * EL MONTE, CALIF, 
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... you'll find 


PETRO-CHEM 
ISO-FLOW FURNACES 


compare more than 
favorably in every 


respect... 


There’s a Petro-Chem Iso-Flow Furnace and Boiler 


for any service, capacity or duty, irrespective of , 


temperature pressure ranges. More than 600 are 
in satisfactory operation throughout the world. 


LOW INITIAL COST 


> me 
EVEN HEAT DISTRIBUTION 

os 
HIGH EFFICIENCY 


Se 


UNIFORM RADIANT RATE 


SS Fv tt 


LOW MAINTENANCE 


a a | 

FLEXIBILITITY OF DESIGN . 
a eI OE Wes 

STANDARDIZATION ~ 


an OP WCC ie lth 


PORTABILITY 


anna eT a 7 


ACCESSIBILITY OF PARTS 


Tl TE 4 © 
EXPERIENCE AND 
NUMBER IN OPERATION 


| se : bai 
Pe at: he ” 

ee ey e 

ry ia 


PLU 


a. 95 ae 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED § ©” 
120 East 41st Street * New York 17,N.Y. ia 


Representatives: Bethlehem Supply, Tulsa and Houston - Flagg, Brackett & Durgin, Boston - 
D. D. Foster, Pittsburgh + Faville-Levally, Chicago - Lester Oberholz, California 


7 rd ye re 7 > 
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Warm Days Back Up Distillate Stocks 


RUDE runs to stills in October 

were at a rate that indicated 
they will be held down through the 
last quarter of the year and that 
what increases in demand occur will 
be met by reducing stocks and, in 
the case of residual fuels, by a higher 
rate of imports. The disparity in the 
rate of crude runs to stills in October 
(Fig. 1), as compared with a year 
ago, was a little larger than the 
average for eight months of this 
year compared with last. 

The Bureau of Mines now says 
that runs to stills may not exceed 
5,500,000 b/d avg. for the last quar- 
ter, 200,000 bbls. less than its offi- 
cial forecast of three months ago. 

Refinery production of distillate 
fuels (including kerosine), key prod- 
uct for the coming months, in Oc- 
tober was under that of a year ago 


1947 


TOTAL CRUDE 
RUNS TO STILLS 


MILLIONS OF BARRELS DAILY 


by about 8% (Fig. 4). The disparity 
was less, however, than for the first 
eight months of the year, when out- 
put of distillate fuels was 15% un- 
der that of the year preceding. . 

The rate of climb of distillate 
stocks the past few weeks (Fig. 5) 
reflects the unseasonally warm 
weather which has held down ship- 
ments into consuming centers. How- 
ever, in terms of coming days’ de- 
mand under normal temperatures, 
stocks are no greater factor in the 
supply-demand situation than a year 
ago. Even normal winter’ demand, in 
view of the rate at which oil burners 
are being installed, may require a 
considerably higher rate of runs to 
stills some weeks from now to meet 
heating oil demand. 

Refiners’ output of residual fuel 


oil is now at the lowest rate in three“““months of 1948. (Fig. 10), 





Fig. 1— Domestic and Foreign Crude Run fo Siills 


1948 


FOREIGN CRUDE 
RUNS TO STILLS 


DOMESTIC CRUDE 
RUNS TO STILLS 


years (Fig. 6), the rate of produc- 
tion being not much higher than for 
distillate fuels. This reduced rate of 
output seems likely to continue, since 
the trend in imports of residual fuel 
is definitely up. 

While gasoline output at refineries 
continued in October at a small rate 
of increase over the year before (Fig. 
2), total motor fuel supply was still 
under demand. This is the first time 
in three years when demand has not 
dropped down to the level of refin- 
ery gasoline output at this period. As 
a result stocks continued to show a 
moderate decline. 

Production of natural gasoline 
shows an upward trend in August 
(Fig. 8) and total output for eight 
months is 5.5% above that of the 
same period in 1948. The. volume 
blended into motor fuel at refineries 
is nearly 14% higher than for eight 
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Yields on Crude Run to Stills 


(Bureau of Mines Data) 


Gaso- Kero- Dist. 

line sine Fuels 

August, 1949, %... 44.5 4.4 17.1 
August, 1948, %... 41.0 5.2 18.4 
August, 1947, %... 40.9 5.5 16.4 





End-of-Month Inventories, Refinery Products, 1000 bbls 


Res. Gasoline 
Fuels Sept. 30, 1949 (API data).. 103,850 
oe Sept. 30, 1948 (B of M data).. 90,518 
23.5 Sept. 30, 1947 (BofM data).... 84,360 


Kerosine Distillate Residuals Total 
27,115 83,200 67,981 282,146 
26,177 76,320 68,065 261,080 
22,276 59,764 57,772 224,172 








——Crude Runs to Stills—— 


Domestic Foreign 

Oct., 1949, b/d avg.*. .. 4,883,000 467,200 
Oct.. 1968, B/E avg. .......... 5,201,000 393,000 
Change in 1949, b/d ........... —318,000 -+74,200 
(6.1%) (18.6%) 

& Mos., 1949, 1000 bbls. . 1,186,985 99,578 
8 Mos., 1948, 1000 bbls. ....... 1,273,120 75,340 
Cvange in 1949, 1000 bbls. — 86,225 -+24,238 
(6.7%) (32.2%) 

* Through Oct. 22, 1949, only. ** Estimated. 


U. S. Refinery Operations, bbls 


Motor Fuel Supply 











Gasoline Natural 
from Blended, 

Total Crude Used Direct Total Kerosine 
5,350,000 2,360,000 310,000 2,670,000 288,000 
5,672,000 2,275,000 290,000 2,565,000 311,700 
—322,000 -+85,000 -+20,000 -+105,000 —23,700 

(5.7%) (3.7%) (6.9%) (4.1%) (7.6%) 
1,286,963 564,267 70,781 635,000 64,692 
1,348,460 538,719 67,478 606,197 81,203 
—61,497 -+25,548 +3,303 +429,851 —16,511 

(4.6%) (4.7%) (4.9%) (4.9%) (20.3%) 








Distillate Production Residuals ————_—_—_ 
Refinery 
Distillate Total Prod. Imports Totals 

988,000 1,276,000 1,075,000 250,000** 1,325,000 
1,069,100 1,380,800 1,268,100 100,200 1,368,300 
—81,100 —104,800 —193,000 -+ 149,800 —43,300 
(7.6%) (7.6%) (15.2%) (149.5%) (3.2%) 
217,588 282,280 283,475 41,922 325,397 
251,831 333,034 313,744 36,322 350,066 
—34,243 —50,754 —30,269 -+-5,600 —24,669 
(13.6%) (15.2%) (9.6%) (15.4%) (7.0%) 
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Fig. 2— Gasoline Supply, Demand and Forecast 
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The motor fuel demand line and the forecast demand line include, in addition to refinery gasoline and natural gasoline blended at refineries, 
volume of natural gasoline used direct as motor fuel. This volume averages around 70,000 b/d. 


Fig. 3—Gasoline Stocks 
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Fig. 4—Kerosine and Distillate Fuel Oil Supply, Demand and Forecast 
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Fig. 5—Kerosine and Distillate Fuel Oil Stocks 
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* About 5,000,000 bbls. of the drop in kerosine and distillate stocks shown in January, 1949, is due to a difference in reporting adopted in California, 
where cracking stocks were dropped from this classification. 


Fig. 6— Residual Fuel Oil Supply, Demand and Forecast 
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Fig. 7— Residual Fuel Oil Stocks 
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“Residual fuel oil stocks July 31, 1949, (API data) new basis, 67,183,000 bbls. Stocks July 31, 1948, old basis, 66,262,000 bbls: Julv 31, 1947, 52,808,000 bbls. 
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Fig. 8— Production of Natural Gasoline and Production Forecast 
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Natural Gasoline Statistics 
(Bureau of Mines data) 


Production, b/d avg. 
Propane & Heavier 














Fig. 9—Stocks of Natural Gasoline 





A Butane Naturals Total 
(Days supply figured in terms of current demand) August, 1949 ...... 152,800 268,000 421, 00¢ 
August, 1948 ...... 134,800 256,200 391,006 

Change in 1949... +18,000 -+11,800 +30,000 

(13.3%) (4.6%) (7.7%) 

—Totai Production, 1000 bbis.— 

8 Mos., 1949 37,430 62,663 100,0% 

8 Mos., 1948 ...... 34,384 60,440 94,824 

Change in 1949.. +3,046 +2,223 -+5,266 

z (8.8%) (3.7%) (5.5% 

5 ——Principal Uses, b/d avg.—— 

: Supplied LPG for 

= Blended at Direct as Fuel and 
‘2 Refineries Motor Fuel Chemicals 

4 August, 1949 236,000 68,000 118,000 

a August, 1948 .... 211,000 66,300 105,000 

+ Change in 2949..... +25,000 +1,700  -+13,000 

@ (11.8%) (2.6%) (12.4% 

° ——Total Demand, 1000 bbis.—— 

3 August, 1949 54,912 14,052 27,783 

S August, 1948 ..... 48,562 15,658 26,375 

PB Change in 1949... -+6,350 —1,606 +1,408 

(13.7%) (10.3%) (5.3% 

Stocks, End of Month, 1000 bbis. 

THIS AREA-NATURAL Gasoline 

snes wepuans Refineries Plants Total 

S$ ON Of) FmMAM ss A Oo ON August, 1949 2,478 4,913 7,391 
August, 1948 1,831 4,477 6,308 

Change in 1949 +647 +436 +1,083 

(35.0%) (9.7%) (17.1% 


Fig. 10— Principal Demand for Natural Gasoline 
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OF TRAP, CONTINUOUS DISCHARGE 
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TRAPS NO. 
13-81 
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2u-81Y/, |” | 7). STEAM TRAP CAPACITY CHART 


NOTICE: This chart was made from hundreds of 
tests with Armstrong Traps handling condensate at 
steam temperatures. The heavy curves show ACTUAL 
continuous discharge capacities using maximum 
diameter orifices at pressures shown. The dotted 
extensions of these curves to the left show capaci- 
ties of the same ofifices at lower pressures. ach 
vertical step in the heavy curv 

beyond which the next smaller 

plied. Orifice diameters 

| circles. 
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BECAUSE good : . 
ot tn ae oa gg Ag with selection Solution: Referring to the ch 
, Arm c 
provided all the data foal ie pire has Armstrong Trap with 7 ana om 216 
lecti x ect tra . ifice for 150 
on an in oe Armstrong Steam Trap reg psi pressure has a capacity of 12,000 lbs/h 
apacity Chart reproduced here i at 50 psi. Thi i ; 
; re is take . This provides for th 
from this handy reference work. B . factor and is, theref. vena 
this chart, a ; y means of ‘ , therefore, the correct trap f 
traps f Pr engineer can select the correct eas ee ois 
or his requir ‘ 2 
jane satan aegis is a typical The Armstrong Steam Trap Book . 
art is used: recommended safety factors for diff — “ 
and handy tables to hel ane 
te elp you calculate condens- 
but condensing only 1000 Ib g rates. Other useful data included are: h 
at the end of s/he at 150 psi YP diagrams; do’s and don’t’ — 
of the process. Safety factor of whines 


2 to 1 required a : tips; prices and specificati 
t th : pecifications. You’ 
differential. € minimum pressure to a copy. ARMSTRONG a one cn 
WORKS, 


826 Maple Street, Three Rivers, Michigan 


Given: 
pe An evaporator condensing 6000 lbs/hr 
50 psi when the steam is first turned on 


ARMSTR. 
ONG STEAM TRAPS 





For fuel savings, low maintenance 
, automatic atr removal SPECIFY ARMSTRONG ! 
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Lange’s Chemistry Handbook 
Revised in New 7th Edition 


Handbook of Chemistry, 7th Edition; 
compiled and edited by Norbert A. Lange: 
5% x 7% in., 1934 pages, fabricoid bind- 
ing, indexed, $7.00. Handbook Publishers, 
Ine., Sandusky, Ohio. 

Once again Dr. Lange has revised, 
extended, and brought up to date 
his widely-used Handbook of Chemis- 
try, in this newly published 7th Edi- 
tion, 

One notable change has been the 
omission for the first time of a major 
portion of the mathematical tables, 
to allow space for data more directly 
applicable to the field of chemistry. 
Whereas the tables occupied about 
270 pages in the previous edition, 
they have now been reduced to 66. 
The main body of the book has been 
increased substantially with the fol- 
lowing new tables among those not 
in the previous edition: 

Formulas for calculating mineral- 
free Btu. and fixed carbon, ASTM 
classification of coals by rank, den- 
sity of fuming sulfuric acid solutions, 
partial pressures of aqueous ammonia 
solutions, Kopp’s rule for calculating 
specific heat, logarithms of equilibri- 
um constants, viscosity of aqueous 
ethyl alcohol solutions, etc. 

In addition, the following tables 
are among those which have been 
extended or completely rewritten: the 
gas constant; periodic chart of the 
elements; table of isotopes, plastics 
and synthetic rubbers; corrosion and 
heat resistant alloys; commonly used 
ceramic - materials, etc, 

Dr. Lange, who has compiled this 
book since the first edition in 1934, 
is a lecturer in chemistry at Cleve- 
land College of Western Reserve Uni- 
versity, and a member of the Amer- 
ican Chemical Society and the Amer- 
ican Institute of Chemists. 

He was again assisted by Gordon 
M. Forker of the General Electric 
Co., Cleveland. 


Radioactive Tracer Manual 
Said to be Pioneer in Field 


Radioactive Tracer Techniques, by 
Schweitzer and Whitney; 5% x 8% in., 
vi + 241 pages, stiff cloth binding, il- 
lustrated, indexed, $3.25. D. Van Nos- 
trand Co., Inec., New York. 

Designed as a guide for laboratory 
work and instruction in the use of 
radioactive tracers, this new book is 
a pioneer in its field. The rapid prog- 
ress in this field has begun to show 
its effects in many industries, as wit- 
ness the recent news accounts of the 
utilization of radioactive tracers in 
the petroleum industry. For example, 
tracers have been used to watch the 
progress of reactions in refinery 
process units and also in the study 
of the effects of petroleum products 
in automotive engines. 

In view of the comparatively wide 
distribution of radioactive materials, 
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little information has as yet been 
made available concerning their use 
as tracers. This book should do much 
to fill that gap in knowledge, both 
for the industrial laboratory and the 
university research center. 

Following the presentation of fun- 
damentals in the first four chapters, 
the book goes on to present experi- 
mental work in four major classifi- 
cations — basic, chemical, physical; 
and biological. A final chapter dis- 
cusses special preparations. An ap- 
pendix of general information also is 
provided. 

Author George K. Schweitzer is as- 
sistant professor of chemistry, the 
University of Tennessee, and Ira B. 
Whitney is chief supervisor, Radio 
Chemical Process Development, Oak 
Ridge National Laboratories. 


Britisher Writes Survey on 
Petroleum Chemicals Industry 


The Petroleum. Chemicals Industry, by 
Richard Frank Goldstein: 6% x 10 in., 
xiii + 449 pages, cloth-covered board 
binding, illustrated, indexed, £3 3s. E. & 
F. Spon Ltd., 57, Haymarket, S. W. 1, 
London, England. 

In this survey of the Petroleum 
Chemicals Industry, the author has 
attempted “to give a clear and rea- 
sonably comprehensive picture of the 
state of the art on each subject dealt 
with, special emphasis being laid on 
developments during the last ten 
years (prior to 1948).” As pointed 
out in the preface, the chemistry of 
petroleum derivatives up to 1937 has 
been fully documented by Carleton 
Ellis in his famous two volumes, The 
Chemistry of Petroleum Derivatives, 
but Goldstein has wisely not attempt- 
ed the Ellis all-inclusive approach in 
compiling the present book. What he 
has done is to collect the basic chem- 
ical theories and details of manufac- 
turing processes on the products con- 
sidered, in a fashion particularly 
readable by chemists and chemical 
engineers who are interested in gain- 
ing a sound background in this 
growing field. 

In content, the book’s 20 chapters 
range from “the source of petroleum 
hydrocarbons” to “‘chemical by-prod- 
ucts from petroleum refining” (the 
latter discussion being so sketchy as 
to be practically worthless), with in- 
termediate chapters on such subjects 
as “synthesis and reactions of car- 
bon monoxide-hydrogen mixtures”; 
“oxidation of paraffins’; nitration; 
olefin manufacture, hydration, oxida- 
tion, and other reactions; various 


types of hydrocarbons; ketones; nit- 
riles and amines; etc. A particul«rly 
noteworthy feature is the inclusion 
of many flowsheets of reactions and 
derivatives. 

This book should be of much more 
value in Great Britain than here, 
however, since the data compiled are 
relatively easily acquired in this 
country by the interested user—who 
usually will require more information 
than contained in the sketchy ac- 
counts to which space requirements 
have limited the author. While com- 
peting processes are mentioned and 
qualitative economic statements are 
made, many of the book’s statistics 
are already out of date. Nevertheless, 
this book will be of considerable val- 
ue to many readers in this country, 
since it is much more up to date 
than Ellis’ works and since its very 
shortness (comparatively) makes tor 
far more rapid comprehension. 

—B. H. Weil 


Volume on Organic Analysis 
By Infrared Method Published 


Infrared Determination of Organic 
Structures, by Randall, Fowler, Fuson, 
and Dangl; 8% x 11, vi + 239 pages, 
stiff cloth binding, illustrated, indexed, 
$10.00. D. Van Nostrand Co., Inc., New 
York. 

Infrared spectroscopy is receiving 
increased attention in the petroleum 
industry, not only as a technique for 
the research man but also as a tool 
for routine process control and as 
a potential process control instru- 
ment. Little data has been published 
as yet concerning this type of work. 
Methods of analysis by infrared spec- 
troscopy are largely empirical, hence 
the certainty of the investigator in 
its use is limited largely to his ex- 
perience and background. Infrared 
Determination of Organic Structures 
will do much in the way of supply- 
ing that background. 

After several introductory chap- 
ters devoted to the technique of an- 
alysis, the major portion of the book 
is given over to a valuable series of 
about 375 halftone illustrations of 
the actual records of a great variety 
of compounds. For ease of use, these 
substances have been grouped in dis- 
tinct classifications: acids, esters, 
salts, aldehydes, alcohols, sulfides, 
ethers, amines, and many others. 

The work is largely the result of 
government sponsored research in 
1942-45 to determine the structure 
of penicillin and, if possible, syn- 
thesize it. It was necessary to study 
the spectra of many compounds, not 
all directly related to the penicillin 
molecule in structure, but usually of 
the common family of aliphatic or 
phenyl substituted aliphatic com- 
pounds. No claim is made, therefore, 
to a complete treatment of the pres- 
ent status of infrared spectroscopy. 
However, the book should be of great 
value to anyone interested in this 
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field and the extent to which it can LESAN may 


be helpful in the «chemistry of pe- | EE 
troleum, rubber, plastics, and the | a | 
like. 


= AO 
H. M. Randall is Emeritus Profes- 7 v 
sor and former chairman of the de- ee _ «és . 
partment of physics, University of | - ; \O> f 
Michigan; R. G. Fowler is associate . 
professor of physics, University of 
Oklahoma; Nelson Fuson, depart- 
ment of chemistry, Johns Hopkins 
University; and J. R. Dangl, a re- | 
search physicist. Although predomi- 
nantly physicists, the authors’ ap- 
proach has been patterned to the 
problems of the organic chemist. 
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Personals 


Dr. Arlie A. O’Kelly, associate di- 
rector of Research and Development, 
Socony-Vacuum Oil Co., Inc., is the 
new chairman of the Division of Pe- 
troleum Chemis- 
try of the Amer- 
ican Chemical 
Society, elected 
at its recent 
meeting in At- 
lantic City. He 
succeeds Dr. W. 


, 
. a 


Dr. O'Kelly 


E. Kuhn, manag- 
er, Technical and 
Research Divi- 
sion, The Texas 
Co. 

Dr. Bernard H. 
Shoemaker,  as- 
sistant director 
of research for Standard Oil Co. (In- 
diana), was chosen chairman-elect of 
the Division of Petroleum Chemistry. 

Dr. O’Kelly graduated from Uni- 
versity of Arkansas in 1926 and re- 
ceived his PhD in chemistry at the 
University of Colorado. He went with 
Socony-Vacuum at Paulsboro, N. J., 
in 1935 and in 1944 was named su- 
pervising chemist in charge of chem- 
ical research. He was made asso- 
ciate director of research in 1947. Dr. 
Shoemaker graduated from Hope 
College in 1926 and received his PhD 
in chemistry at Ohio State Univer- 
sity. He has been with the Standard 
of Indiana research staff since 1930, 
being made assistant director of re- 
search in 1946. 

C. G. Kirkbride, Houdry Process 
Corp., Philadelphia, was _ reelected 
secretary-treasurer of the ACS Pe- 
troleum Division. The following were 
named to the executive committee: 
A. L. Lyman, California Research 
Corp.; H. M. Smith, U.S. Bureau of 
Mines; Louis Schmerling, Universal 
Oil Products Co.; W. A. MeMillan, 
The Texas Co.; C. L. Brown, Stand- 
ard Oil Development Co.; S. W. Fer- 
ris, Sun Oil Co. 


* * * 


Dr. Shoemaker 


R. Rea Jackson, general manager 
of the Socony-Vacuum refinery at 
Paulsboro, N. J., is a representative 
on a 10-member committee for co- 
ordinating and activating the eco- 
nomic future of the Greater Philadel- 
phia-South Jersey area. ‘Nine other 
counties are represented on the com- 
mittee, members of which were ap- 
pointed by the governors of Pennsyl- 
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vania and New Jersey. Mr. Jackson 

started with Magnolia Petroleum 

as a chemist in 1923 and became gen- 

eral manager at Paulsboro in 1947. 
* * * 


M. J. Rathbone, president of Esso 
Standard Oil Co., has been elected a 
director of Standard Oil Co. (N.J.). 
He has had 28 years experience with 
the parent company and its affiliates. 

After service in World War I he 
received a degree in chemical engi- 
neering from Lehigh University in 
1921, and soon after started work in 
the drafting department of Standard 
Oil Co. of Louisiana, at Baton Rouge. 
He became assistant general manager 
of the manufacturing department of 
that company in 1933, vice president 
and general manager in 1935, and 
president in 1936. He went to New 
York as Esso’s president in 1944. 


* * * 


Stanley C. Hope is president of 

Esso Standard Oil Co., succeeding 
M. J. Rathbone, who joins the parent 
company, Standard Oil Co. (N.J.) as 
a director. Mr. 
Hope was form- 
erly executive 
vice president 
and director of 
Esso. 

Mr. Hope start- 
ed work with the 


Mr. Hope 


Gilbert & Bark- 
er Mfg. Co., and 
subsequently 
held positions as 
New York and 
European sales 
Dr. Burks manager of this 
manufacturer of 
oil burners, air conditioning and gaso- 
line pumping equipment. He was 
made vice-president of Gilbert & 
Barker in 1927 and president in 1932. 
In 1946 he became president of Stan- 
co Inc., specialty products affiliate of 
S.O.N.J. He was elected vice presi- 
dent of Esso Standard in 1948. 


Dr. H. G. Burks, Jr., has been made 
executive vice president of Esso 
Standard Oil Co. He was former vice 
president and director. He joined the 
company as a development engineer 
in 1924, and rose through various 
manufacturing positions to director 
in 1943. He was made general man- 
ager of the company’s East Coast re- 
fineries in 1946 and general manager 


of manufacturing in 1948. He was 
elected vice president in January 
1949. 

x * * 

M. W. Boyer, vice president and 
general manager of manufacturing, 
Esso Standard Oil Co., has been made 
vice president and contact director 
for manufactur- 
ing, supply and 
transport ation, 
and chemical 
products opera- 
tions of the com- 
pany. 

A former vice 
president of the 


Mr. Boyer 


company in the 

Louisiana Divi- 

sion and general 

manager of its 

Baton Rouge re- 
Mr. Naden finery, he joined 

the company in 
1927 where he was an assistant and 
associate in the chemistry laboratory 
He is a graduate of M.I.T. and also 
received a master’s degree in chemi- 
cal engineering there. He was elec- 
ted vice president and director of 
Esso Standard in 1945. 

William Naden, a director and 
manager of employe relations in 
Esso Standard, succeeds Mr. Boyer 
as director and general manager of 
manufacturing. A graduate of Low- 
ell Textile Institute in chemistry, he 
joined the Everett, Mass., refinery 
of the company as a chemist in 1927 
and subsequently held positions as 
general superintendent of that plant 
and of the Baltimore refinery. He 
was elected a member of the board 
in 1946. 

William B. Maloney, assistant to 
the manager of employe relations, 
succeeds Mr. Naden as manager of 
employe relations of Esso Standard 
Oil Co. A graduate of Wesleyan 
University in 1933, he started with 
the company as a utility man in the 
Bayway refinery and became person- 
nel manager of the Bayonne refinery 
in 1941. He was made coordinator of 
employe relations for the New Jer- 
sey refineries in 1946 and in 194 
became assistant to the manager of 
employe relations in New York. 

* * * 


Harold S. Jones is superintendent 
of Slaughter gasoline plant of Stano- 
lind Oil & Gas Co., at Sundown, Tex 
as. He was formerly superintendent 
of the company’s cycling plant nea! 
Jennings, La. 

Other personnel transfers in Stano- 
lind’s North Texas-New Mexico Dr 
vision include the following: Jack © 
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Fulgham, plant engineer at Slaugh- 
ter, will advance to plant foreman 
there. Kenneth L. Redman, formerly 
a mechanical engineer at the South 
Jennings plant, is being transferred 
to Slaughter where he will be plant 
engineer. 

Glenn A. Ayling, plant foreman at 
Slaughter, goes to Levelland, Tex., to 
become plant foreman at the gaso- 
line plant, under construction there. 
R. N. Hall, who was process engineer 
in the Tulsa general office, will be 
plant engineer at Levelland. Norris 
H. Trostel also is being transferred 
to Levelland as operating - engineer. 
He was formerly a mechanical engi- 
neer at the Luby gasoline plant near 
Bishop, Tex. 

The South Fullerton gasoline plant 
near Andrews, Tex., also is receiving 
two new engineers: Lloyd E. Child- 
ers, formerly operating engineer at 
the Stano gasoline plant, Ulysses, 
Kans., and Arthur H. Denny, previ- 
ously a member of the manufactur- 
ing department, Tulsa general office. 
Childers will become operating en- 
gineer at South Fullerton, and Den- 
ny will be plant engineer. 

* * * 


William H. 
Beekhuis was 
elected a_ vice 
president of 
Standard Oil Co. 


of California, An - 


economic coun- 

selor and former- 

ly assistant 

comptroller he 

has acted as sec- 

retary of the ex- 

ecutive commit- 

tit: ss 

: six months. He 

graduated from the University of 

California in 1930 and, in his career 

with California Standard, has been 

associated principally with its manu- 
facturing activities. 

* * * 

J. P. Jurrius is chief engineer for 
CPIM, Royal Dutch Shell refinery 
subsidiary on Curacao Island, off the 
coast of Venezuela. He was formerly 

assistant chief 
engineer. 

He entered the 
service of Bata- 
afsche Petroleum 
Maatschappij at 
the Hague in 
1921, was in en- 
gineering and 
pipeline work in 

: Mexico until 

1925, when he 

& transferred to 

Maracaibo. In 

1935 he was sent 

to Curacao where 

he served as chief maintenance engi- 

hee: and assistant chief engineer. In 

194-47 he was in charge of building 
ar finery at Cardon, Venezuela. 


Mr. Jurrius 
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PACKLESS @XPANSION JOINTS 


Corruflex, ADSCO’s new packless corrugated expansion joint, 
rounds out the most complete line of expansion joints available from 
any manufacturer. Only ADSCO can make both an expert analysis 


of your expansion problem and an impartial recommendation of the 
type of joint to use. 


Corruflex, because it is packless, is ideally suited for remote and 
difficult-to-service installations. 


Corruflex is economical because it makes expensive pipe bends 
unnecessary. 


Corruflex is available in sizes from 3” to 24”, single or double 
units, single or multiple corrugations, with or without self-equalizing 
rings and with flanged-or welding ends. It is supplied in copper, 
stainless steel or other alloys and with internal sleeves if required. 


Corruflex has a traverse range from fractions of an inch to 15” 
and will operate under pressures from vacuum to 300 Ibs. and tem- 
peratures from sub-zero to 1600° F. 


For further details, consult your ADSCO representative or write 
for Folder No. P-149. 


AMERICAN [)ISTRICT STEAM CO. 
NORTH TONAWANDA, N. Y. 
SINCE 1877 
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é A. W. Ambrose, president of Cities Texas A. and M. College. In 1926 
/ ey Service Oil Co., was presented the he became assistant auditor of the 
VON sali i President’s certificate of award for manufacturing department, and has 
—— if 4 | employment of physically handi- recently served as general auditor of 

capped persons, at a _ Bartlesville refining and marketing operations. 

Chamber of Commerce meeting. 2 -. - 

; «+ * Arvin S. Wellman is managing en- 
Lester M. Sny- gineer of Asphalt Institute’s Pacific 
wi th der is vice presi- a Division. Studying at Hendrix 
dent of Acobion ollege and the University of Arikan. 
STAINLESS American Oli Co. sas he was for several years with the 
He began his oil Arkansas Highway Dept. A lieuten- 
career with the ant commander in the Navy he super- 
STEEL Standard Oil Co. vised airfield construction in the 


: a South Pacific. 
T'S true that Stainless Steel Floats from of California in 














: * * * 

Chicago Float Works give enough extra 1931, and in 1 : . . 
performance, service, and dependability 1939 went to Dr. Curtis H. Baylor is assistant 
to outvalue ordinary floats 9 to 1. Rug- Saudi Arabia as medical director of The Texas Co. A 
ged, buoyant, corrosion resistant, these F . graduate of Johns Hopkins Medical 
floats are especially designed and built chief field engi- School. h f f dici 
to avoid common float failures such as neer for Aramco. cnock, ae was pro canor o me aCene 
collapsing, corrosion, breakdown under Me, Savd He returned to at the American University of Beirut, 
high temperature or pressure, lack of r. onyaer US. i 1947 t Lebanon, returning to Johns Hopkins 
buoyancy, etc. Standardize on our , oe ogy Big as professor and head of the univer- 
Stainless Steel Floats and be sure of | serve as assistant to the president. 


long, dependable operation with lowest In his new assignment he will assist  Sity hospital medical service. 
possible maintenance! 







































the president and executive vice 
Write for FREE Catalog! president in the general administra- MEETINGS 
Contains 20 interesting, illustrated pages tion of company activities. 
of description and specifications on our 
complete line of standard and special floats. * . ° by for the oll Man 
Wiley G. Robinett was elected by 
NNN OO IS directors assistant comptroller of —— pee oocge ails diaaeata 
Gulf Oil Corp. The contemplated , yy "5 el 
CHICAGO FLOAT WORKS, INC. retirement of John A. Ellen, assistant at, Auneteen nantionte of Chemtons Rnsinews. 
: p ir nnua a mposium o ew Yor 
2328 S. Western Ave. comptroller since 1933, was simul- Section, Hotel Statler, — York. 
taneously announced. Mr. Robinett 27-Dec. 2, American Society of Mechanical 
Chicago 8, Illinois ree = . Engineers, Annual Meetin Hotel Statler 
joined Gulf in 1915, after attending ‘eur "Sean, - ee 


28-Dec. 3, 22nd Exposition of Chemical In- 
~ : 5 dustries, Grand Central Palace, New York 











DECEMBER 

4-7, American Institute of Chemical Engineers, 
Annual Meeting, William Penn Hotel, Pitts- 
burgh. 

9, Natural Gasoline Assn. of America, Pan- 


illustrated Guide a 
9, American Chemical Society, Southwest Re- 
* gional Meeting, sponsored by Oklahoma Sec- 
to steam-cleaning 
—yours FREE! 


tions, Oklahoma City. 
29-30, American Chemical Society, Division of 
Industrial and Engineering Chemistry, 
Columbus, Ohio. : 

HERE’S a helpful guide that shows 
you how Oakite Steam-Detergent Clean- 
ing can save time and money on your 
cleaning jobs. 












JANUARY, 1950 


9-13, Society of Automotive Engineers, Annual 
Meeting and Engineering Display, Book-Cad- 
illac Hotel, Detroit. 

16-19, First Plant Maintenance Show, Public 
Auditorium, Cleveland. 


FEBRUARY 
26-Mar. 1, American Institute of Chemical En- 
gineers, Regional Meeting, Rice Hotel, Hous- 
ton. 
27-Mar. 3, American Society for Testing Ma- 
terials, Committee Week and Spring Meeting, 
Hotel William Penn, Pittsburgh. 


This Oakite guide gives full details 
about the various scientifically designed 
Oakite Solution-Discharging Steam Guns 
and the low-cost easy ways to install 


: . MARCH 
them. Tells how to make up solutions for steam-detergent 26-30, American Chemical Society, 117th Na- 
cleaning and paint-stripping with de- tional Meeting (divided), Houston. 


signed e for - the ~ job Oakite compounds, cleaning! 27-29, Western Petroleum Refiners Assn., 38th 
Annual Meeting, Plaza Hotel, San Antonio. 

Shows how you can speed up the clean- ; ‘ 

ing of heavy machinery; how to simplify 

conditioning of valves and other parts. 


APRIL 


3-6, National Assn, of Corrosion Engineers, 
Jefferson Hotel, St. Louis, Mo. 










’ . OAKITE PRODUCTS, INC. 9-13, American Chemical Society, 117th Na- 
JUST SAY THE worD and we'll mail you “Cc Th Street. NEW YORK 6. N.Y tional Meeting (divided), Philadelphia. 
a copy of this guide. Or ask your neigh- ames street, » NT. 10-12, American Society of Lubrication Engi- 
i ic ic x Technical Service Representatives Located i neers, Hotel Statler, Detroit. 
borhood Oakite Technical Service Repre inieedenieat > nea —— on 12-14, National Petroleum Assn., Semi-Annual 
sentative for a FREE copy. ~ . oie wn Meeting, Hotel Cleveland, Cleveland. 


16-20, American Chemical Society, 117th Na- 


tional Meeting (divided), Detroit. 

24-26, Natural Gasoline Assn. of America, 
29th Annual Convention, Texas Hotel, Fort 
Worth. 









Trade Mark Reg. U.S. Pat. Of. MAY 
> 2-5, American Petroleum Institute, Refining Di- 
SPECIALIZED INDUSTRIAL CLEANING vision, Annual Spring Meeting, Hotel Cleve- 
MATERIALS + METHODS - SERVICE land, Cleveland. 


28-31, American Institute of Chemical Engi- 
neers, Regional Meeting, New Ocean F'ouse, 
Swampscott, Mass. 
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EDITORIAL VIEWPOINTS... 








Refiners’ Role in Preparedness 
Plan Should Be Self-Supporting 


HAT is the part refiners of the U. S. will be called 

on to undertake in any program to assure the 
nation the required supply of liquid fuels needed in an- 
other war? 


Such a program, as related to supplying crude petro- 
leum or other raw materials for liquid fuels, was pre- 
sented to the industry by Walter G. Whitman at the 
recent American Petroleum Institute meeting in Chi- 
cago (see pg. 1222). While given as a meeting paper, 
the study is sufficiently comprehensive and concrete in 
its proposals to indicate that the subject has already 
been given considerable attention, likely in both indus- 
try and military quarters. The report therefore warrants 
the close consideration by the industry. 


The Whitman report, “Liquid Fuel Supplies and Na- 
tional Security,” is based on the premise that crude oil 
will be the mainstay, if not the total source of supply, 
of liquid fuels for another 30 years, Some of its pro- 
posals concern future developments in the refining indus- 
try as directly as they do the production and supply of 
crude. 


One suggestion is that additional tankage be installed 
so that products could be stockpiled when an emergency 
developed and civilian rationing was put into effect, but 
before essential war consumption had developed on a 
large scale. The proposal is modest as compared with 
some plans for stockpiling crude and products that have 
been made. It would call for some 150,000,000 barrels of 
empty tankage, ready to receive “the first fruits of 
rationing” and it is estimated such a stockpile would 
receive 20% of our refinery production for 10 months. 


This amount of tankage would cost around $200,000,000 
and the report suggests that the government provide 
some of this additional tankage. The point is made that 
the industry is at present operating on too little product 
tankage for its present and coming peacetime needs and 
that the oil companies will themselves likely put in con- 
siderable new tankage. The building up of consumption 
of heating oils in the winter season, on top of the con- 
tinuing motor fuel demand in those months since the 
war has had the effect of increasing the industry’s prod- 
uct storage requirements. However, as in the past, plain 
economics will govern the amount of new tankage built 
to meet this condition. The concept of storage for se- 
curity, ahead of an emergency, is a new principle for 
refiners to consider. 


Again, the program presented at Chicago envisions 
prewar stockpiling of wartime specialty products in 
limited volumes—specifically, 1,000,000 barrels of toluene 
and 20,000,000 barrels of aviation alkylate. It is also 
assumed, and logically, that the technology of refining 
will further develop under peacetime conditions to pro- 
vide higher yields of distillate products and lower yields 
of residual fuel oils. “Fundamentally,” states the report, 
“that type of refinery development which increases the 
economic yield of products having unique values as 


1296 


Opinions and Comments on Current Topics—-— 


liquid fuels contributes to security by conserving a Gual- 
ity resource for quality use.” 


Now that a tentative program for assuring adequate 
liquid fuel supplies in the event of another war has been 
made public, any further discussions arranged should 
plan to include the views and interests of the industry as 
widely as possible, small and large refiners as well as 
producers and others. The medium already exists for 
liaison between the industry and the military authorities 
through the Military Petroleum Advisory Board, set up 
two years ago to advise the armed services on petro- 
leum matters affecting national security and defense. 


Whatever the details of any program adopted, the 
Whitman report contains one general principle which will 
be endorsed by refiners as well as other branches of the 
industry. This is to the effect that the petroleum indus- 
try, of its own resources, can take all the necessary pre- 
war measures required without government participation 
in its operations. This is particularly true since the 
bugaboo of our having to fall back on synthetic liquid 
fuels made in new costly plants to supplement petroleum 
has been laid at rest. 

Petroleum is an active industry already flexible to a 
high degree in its ability to change its operations to 
meet large volume product requirements. Its peacetime 
volume products in the main parallel those needed in the 
conduct of a war. Prewar government participation in 
any security program adopted might prove a high price 
and a dragging influence, rather than adding to the ef- 
fectiveness of the measures adopted. 


Invasion of Inventors’ Rights 


HE lengths to which government agencies now go 

in prying into all activities of industrial concerns, 
including research, is well illustrated by a recent order of 
the Federal Communications Commission. 


In conjunction with a television hearing FCC issued 
an order requiring all parties to the hearing to file ab- 
stracts of all their pending patent applications on in- 
ventions relating to transmitters or- receivers for either 
monochrome or color transmitters. Also, each abstract 
was to be accompanied by a Power to Inspect Order, 
giving FCC’s engineering staff the right to review the 
actual applications filed in the Patent Office. 

The FCC unlawful order, made entirely on its own 
authority, would let even subordinate employes of this 
bureau pry at will into the results of millions of dollars 
worth of research carried on over many years by com- 
panies in the radio and television field. If carried out 
the FCC order sets a precedent for invasion by govern- 
ment agencies of research activities of industry gen- 
erally. 

Even more serious, meddlesome prying into industrial 
research on a wide scale would be possible under the Na- 
tional Science Foundation Bill pending in Congress as 
now drawn. Proponents of the bill as it stands have 
stubbornly fought against amending it to limit the powers 
of the Foundation to carry on just such invasions of 
the rights of inventors as are proposed in the order of 
the Federal Communications Commission. 
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from nationwide stocks of 


e LOW COST ALCOA ALUMINUM 
HEAT EXCHANGER TUBES 


Your nearby supplier of Alcoa Heat 
Exchanger Tubes offers Alcoa alumi- 
num tubing at 4 the cost of 
Admiralty, 24 of cold drawn seam- 
less steel, Y% of stainless or Monel. 
You get the best in corrosion re- 
sistance to H2S, CO2, cooling waters 
and sour crude at lowest pos- 
sible cost. 

Want more technical data and 
facts about easy to install alumi- 
num tubing? Get the free booklet 
Alcoa Aluminum Heat Exchanger 
Tubes”. Ask your nearby Alcoa 
Sales Office or write ALUMINUM 
Company oF America, 697. Gulf 
Building, Pittsburgh 19, Penna. 





Atlanta, Georgia 


8 
e J. M. Tull Metal & Supply Co., Inc. 


Phone: WAlnut 3525 


Baltimore, Maryland 


e Whitehead Metal Products Co., Inc. 


Phone: LAfayette 2300 
Boston (Camridge), Massachusetts 


e Whitehead Metal Products Co., Inc. 


Phone: TRowbridge 6-4680 


Buffalo, New York 
 Brace-Mueller-Huntley, Inc. 
Phone: Riverside 2620 


e Whitehead Metal Products Co., Inc. 


Phone: CLeveland 1475 


Charlotte, North Carolina 
e Edgcomb Steel Company 
Phene: 4-9768 


Chicago, Illinois 

Central Steel & Wire Company 
Phone: REpulic 7-3000 

Steel Sales Corporation 
Phone: Bishop 7-7700 


Cincinnati, Ohio 
e Williams & Company, Inc. 
Phone: CApitol 3000 


Cleveland, Ohio 
e Williams & Company, Inc. 
Phone: UTah 1-5000 


Columbus, Ohio 
¢ Williams & Company, Inc. 
Phone: MAin 3231 


Dallas, Texas 
e Metal Goods Corporation 
Phone: Dixon 4-3925 


Detroit, Michigan 
Steel Sales Corporation 
Phone: TYler 6-3000 


Houston, Texas 
e Metal Goods Corporation 
Phone: BEacon 3-8881 


Kansas City, North, Missouri 
Metal Goods Corporation 
Phone: NOrclay 3516 


Los Angeles, California 
e Ducommun Metals and 
Supply Co. 
Phone: Kimball 0161 


e Pacific Metals Ti Ltd, 


Phone: PRospect 0 


Newark, New Jersey 
e Whitehead Metal 
Products Co., Inc. 
Phone: Bigelow 8-8500 


New Orleans, Louisiana 
e Metal Goods Corporation 
Phone: CAnal 7373 


New York, New York 
e Whitehead Metal 
Products Co., Inc. 
Phone: WAtkins 4-1500 


Philadelphia, Pennsylvania 
e Edgcomb Steel Company 
Phone: GArfield 3-6300 


Visit Alcoa in Booths 70 and 71, National Chemical Exposition, 





Grand Central Palace, New York Cit 


ALCOA ALUMINUM 


, November 28 — December 3 


e Whitehead Metal 
Products Co., Inc. 
Phone: BAldwin 9-2323 


Pittsburgh, Pennsylvania 
e Williams & Company, Inc, 
Phone: CEdar 8600 


Portland, Oregon 
e Pacific Metal Compan’ 
Phone: BRoadway 0695 


Rochester, New York 
e Brace-Mueller-Huntley, Inc. 
Phone: GLenwood 0962 


San Francisco, California 
Pacific Metals Company, Ltd, 
Phones: Mission 7-1104 
ENterprise 1-0806 


Seattle, Washington 
e Pacific Metal Company 
Phone: MAin 692 


St. Louis, Missouri 
e Metal Goods Corporation 
Phone: GOodfellow 1234 


Syracuse, New York 

e Brace-Mueller-Huntley, Inc. 
Phones: SYracuse 73-3341 9-6621 

e Whitehead Metal Products Co., Inc. 
Phone: SYracuse 5-4112 


Toledo, Ohio 
e Williams & Company, Inc. 
Phone: ADams 8101 


Tulsa, Oklahoma 
e Metal Goods Corporation 
Phone: 4-1175 


INGOT + SHEET & PLATE + SHAPES, ROLLED & EXTRUDED - WIRE * ROD - BAR - TUBING - PIPE - SAND, DIE & PERMANENT MOLD CASTINGS + FORGINGS - IMPACT EXTRUSIONS ® 


ELECTRICAL CONDUCTORS - SCREW MACHINE PRODUCTS + FABRICATED PRODUCTS - FASTENERS + FOIL + ALUMINUM PIGMENTS - 
= = Oc peeige 





MAGNESIUM PRODUCTS 
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